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(I) 



100082865 
[Patent Attorney] 
[Name] 
Ishii Yoichi 

(57) [Abstract] 

[Problems to be Solved by the Invention] 

drive voltage is low, with high efficiency, offers organic 
electroluminescent element where reliability ishigh. 

[Means to Solve the Problems] 

As for organic electroluminescent element of this invention, it 
possesses light emitting band and the cathode which are 
directly provided on this anode, above-mentioned luminescent 
layer, contains tetra aryl phenylenediamine derivative and 
fluorescence substance . 

Or, as for organic electroluminescent element of this 
invention, it possesses light emitting band and the cathode 
which are directly provided on anode and this anode, 
theabove-mentioned luminescent layer, contains 
polythiophene or thiophene derivative and fluorescence 
substance . 



[Claim(s)] 
[Claim 1] 

light emitting band and cathode which are provided directly 
on anode and this anode possessing, 

Above-mentioned light emitting band, organic 
electroluminescent elemento which contains compound and 
fluorescence substance which possess skeleton which is 
displayed with thebelow-mentioned Formula (1 ) 

[Chemical Formula 1] 



{In Formula (I ), the;ph to display phenylene group, as for 
Roi . Ro2- Ro3 and the R04, respective diaryl amino phenylene 

group. } 

[Chemical Formula 2] 
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-n: 



/ 



Ml 



Rl3 



Rl2 . 



lis 



{ Rl7 



^15 



fey. 

1^I2» R|3» R)4» Rl5» Rl6 fcckt^ Ri7 "^"^ 



i±lc®JSi$ltf>*ifcl63t» 



US.!:. C(7)[ 



[Ik 3] 



any displaying, 

foiv Tozv ro3 and ro4 respectively with integer 0-5, 
'■oi+''o2+ro3+ro4 is 1 or more. 

Rji. R)2. Ri3. Rmv Ri5x R|6 and Ri7. respectively, display aryl 
group of substituted or unsubstituted. 

) 

[Claim 2] 

light emitting band and cathode which are provided directly 
on anode and this anode possessing, 

Above-mentioned light emitting band, at least 1 kind among 
compound whichpossess structure which is shown with 
compound and thebelow-mentioned Formula (2) which 
possess structure which is shown with compounds 
below-mentioned Formula (1) which possesses structure 
which isshown with below-mentioned Formula (1) and 
structure which is shownwith below-mentioned Formula (2) 
and organic electroluminescent elemento which contains the 
fluorescence substance 

[Chemical Formula 3] 



(1) 




(2) 



[Chemical Formula 4] 



CJt(l)|Cfcl^T.R, fcckl/ R2 li>^tl^tL7K 
tK^S^SL. m I* I'-lOO TfeSo JC(2)IC^>l^ 



{In Formula (1), Ri and R2 display respective hydrogen 
atom^ aromatic hydrocarbon group or aliphatic hydrocarbon 
group, m is 1 - 100. In Formula (2), R3 and R4 , you display 
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^thtmm 1-3 (Dl^tM^CD^m EL *^^o 



±fB^^^*^ ±feii^i{pijic±fBxe(i)-eg$ 
>^»t*^^^-r -511*11 K3.4 5 



(Rl03)r103 

(Rl05)n05 (Rl06)r108 




respective hydrogen atom, aromatic hydrocarbon group or 
aliphatic hydrocarbon group, connect with R3 and R4 are 
possibleto form ring mutually and, n is 1 - 100. However, 
regarding whichever compound, as for m+n with 2 or more , 
asfor end group it is a hydrogen atom^ halogen atom, alkyl 
group, alkoxy group, aryl group, aryloxy group or a 
amino group. } 

[Claim 3] 

Between above-mentioned light emitting band and 
above-mentioned cathode ,organic electroluminescent 
elemento of Claim 1 or 2 which possesses electron 
implantation transport band 

[Claim 4] 

organic electroluminescent elemento of any of Claim I~3 
where above-mentioned light emitting band 2 kinds or more 
contains above-mentioned fluorescence substance 

[Claim 5] 

Above-mentioned light emitting band, is formed from 2 layers 
or more where light emitting wave length differs, or organic 
electroluminescent elemento of any of Claim 1-4 
whichpossesses domain where light emitting wave length 
differs 

[Claim 6] 

organic electroluminescent elemento of any of Claim K 3 ^ 

4 or 5 which contains tetra aryl benzidine derivative where 
theabove-mentioned light emitting band, contains compound 
which possesses the skeleton which in above-mentioned 
anode side is displayed with above Formula (I ) in 
above-mentioned cathode side is displayed with 
below-mentioned Formula (3) 

[Chemical Formula 5] 




(Rioi)i 



not 



^{Ri04)ri04 



(3) 



' (Rl(c)rl02 




Rioi * R102 R103 fc<feL^ R104 

SL,R,oi .R102 vRio3 fcckU^ R,o4 (D5'^(D<1^ 
U<tt 1 illi7g-;U»-efey,r,o,.r,o..r,o3 



[In Formula (3), Rioi * R102 - R103 and R104 display respective 
aryl group, alkyl group, alkoxy group, aryloxy group or 
halogen atom, as for at least one inside Rioi ^ R102 - R103 and 
Ri04 with the ar>^l group , as for r,oi , rio2- ^103 and r)04, 
respectively with integer ofD or I ^5, as for sum total of noi. 
rio2> ^103 and rio4. with integer ofl or more, aryl group of at 



Page 5 Paterra Instant MT Machine Translation 



JP2000156290A 



2000-6-6 



$>y . rio,. r,02s r,03 *5<tO^ r,04 Of 01* I \H±(0& 
mX'W.'>td:<tt 1 ®(D7'J-;U»A< R,o, 
~R,04 tLXW^L. R,o5 Rio6 li. 

/\P^*>ll^^aL, rio5 fccfcU* r,06 li. "J-tl-f 
;h, 0 l~4 (DSISr-fe^o ] 



7] 



least one exist as R|oi -Rio4 , Rios and Rio6 display alkyi 
group, alkoxy group, amino group or halogen atom 
respectively, rios and rio6 are integer of 0 or 1~4 respectively. ] 



[Claim 7] 

Above-mentioned light emitting band, to have skeleton which 
in theabove-mentioned anode side is displayed with above 
Formula (I ), as for Roi . Ro2» R03 and R04 each one 



lit 6] 



/ 



^11 



-N. 



/ 



\ 



R|2 . 



Rl5 



[Chemical Formula 6] 



^15 



X'^^h^^^^^L. Roi. R02. Ro3 fc<^^l>* Ro4 
1^ Ri2% R13* Ri4* R15*. R16 

IS R,7 it^'t^^eM^.m^^kmrn^oT^j 

Specification 

[0001] 
[0002] 

[0003] 



So compound which is is contained, skeleton which in 
theabove-mentioned cathode side is displayed with above 
Formula (I ) possesses, as for Roi^ Ro2^ R03 and R04 organic 
electroluminescent elemento of any of Claim K 3^ 4 or 5 
whichcontains compound which is a diaryl amino phenylene 
group respectively 

{In Chemical Formula 6, Rn^ R^^ Ri3% Ru^ Ris^ Rie and 
Ri7, respectively, display ary! group of substituted or 
unsubstituted. } 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards organic EL (electroluminescence ) 
element. 

[0002] 

[Prior Art] 

organic electroluminescent element thin film which includes 
fluorescence organic compound having constitutionwhich 
with cathode and anode was put between, filling electron and 
positive hole in thin film and forming exciton (X^v ton ) 
by recombination doing, when this X+v ton inactivation 
doing, it is a element which the light emitting is done making 
use of discharge (fluorescence * phosphorescence ) of light. 

[0003] 
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W«S EL m^lt. \0V lUTtDiSBET- 
[0004] 

-^5. EL m'i'ommf^jt. ^ife»^*<s 

[0005] 



[0006] 

mi'<D)tx^m^izt^tzi5biz. Pi^iciitt 

* giU O ^ ^fT^H t LT Na ■ K • Li • Mg • Ca ■ AI 

[0007] 
[0008] 

(4)^^^b^^ji(D7t^b^6^|£1b-mmib^W 



As for organic electroluminescent element, surface light 
emission of high brightness of 100 - 100,000 cd/m^ extent 
ispossible with low voltage of 10 V or less, 

in addition, light emitting to red color is possible from blue 
byselecting types of phosphor. 

[0004] 

On one hand, as for problem of organic electroluminescent 
element, light emitting lifetime is short, by thefact that storage 
durability^ reliability is low, as this cause, 

[0005] 

physical change of (1) organic compound 

(becoming nonuniform of interface occurs due to growth etc 
of crystal domain,becomes cause of deterioration *shunting * 
insulation breakdown of electric charge fill talent of element. 
Especially, when low-molecular weight compound of 
molecular weight 50 0 or below is used, appearance & 
growthof crystal grain happen, film property decreases 
considerably. In addition, ITO or other interface which is used 
for anode having becomerough, appearance & growth of 
marked crystal grain happen, leakage of decreaseand current 
of light emission efficiency happens, light emitting stops 
doing. In addition, it becomes also cause of dark spot which is 
a partial nonemitting part. ) 

[0006] 

oxidation * exfoliation of (2) cathode 

(In order to make fill of electron easy, as small metal of the 

work function Na* K* Li * Mg * Ca * Al etc was used, but 
these metal to react with moisture or oxygen in atmosphere, 
exfoliation of organic layer and cathode to happen, electric 
charge fill becomes impossible in cathode . Especially, when 
film formation it does with such as spin coating making use of 
polymeric compound etc, residual solvent * moisture and 
degradation product at time of film formation promote 
oxidation reaction of electrode, exfoliation of electrode 
happens, causes the partial nonemitting part. ) 

[0007] 

(3) light emission efficiency is low, heat emission must be 
many, (Because current is let flow in organic compound, 
organic compound must be putunder high electric field 
strength, it cannot escape from heat emission. Because of 
heat, deterioration & destruction of element happenwith 
dissolving *crystallization * thermal decomposition etc of 
organic compound. ) 

[0008] 

photochemical change *electrochemical change of (4) organic 
compound layer 
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[0009] 



[0010] 

mm±\z^m^mt<^^-\zmn^hfz^). a 



[0011] 

zotztb.mm, EL n^m^omm^mz.y 

4720432 ^0^$ffi»fc^l^(i*$gFlBS 63-295695 ^ 

mm^mxitBinxt^immizit^^-'^xti-^ 



[0012] 
[0013] 

^fz.y^y^^mi^tLXlt. x^K'jT-^t 
*4(*$r?fW 4-308688 ^^i>fg)'^^h5T^>«W 
439627 -^Bfl$ffl»)-V>h'J7=>«*4 
8-193191 ^<iim^^^^^^*lXl^i> 

f)<. +^i6:mm\i. ^^izMi^^^^miztsi^x 



You can list (organic matter deteriorates by fact that current is 
let flow to the organic matter, current trap * exciton trap or 
other defect is caused, decrease or other element degradation 
of rise and brightness of drive voltage happens. ) etc. 

[0009] 

In addition, in light emitting device of utility it is used under 
the various environment, but under environment of especially 
high temperature, rearrangement of theportable * scattering or 
other organic molecule of crystallization * organic matter 
which is a physical change of organic compound 
happens,causes decrease of display quality and destruction of 
element. 

[0010] 

In addition, anode and cathode interface^ especially anode 
interface which are a interface of organic material and 
inorganic material exert influence which is large to film 
property of organic layer at time of film formation, or other 
disadvantage where with state on anode organic layer film 
formation does not make nonuniform,cannot form satisfactory 
interface is caused. 

[0011] 

Because of this, phthaiocyanine^ polyphenylene vinylene^ 
amine oligomer or other material is used for anode interface 
of organic ELIuminescent element, it isreported . 

But, when phthalocyanine (U.S. Patent 4720432 specification 
or Japan Unexamined Patent Publication Showa 6 3- 295695 
disclosure ) is used, phthalocyanine itself being 
microcrystallinity, in order topromote crystallization of 
material which Hajime is made on, with initial state being 
satisfactory, it becomes dark spot and light emitting 
uneven ness or other cause in long term ,is not desirable. 

[0012] 

In addition, when polyphenylene vinylene in order to use spin 
coating or other wet process, involves the impurity in air, such 
as moisture converting from precursor because leaving group 
or other ionic impurity mixes, it becomes cause of rise of 
luminance degradation and the drive voltage where oxidation 
of electrode is quick, is considerable, 

[0013] 

In addition, dendrimer material (Japan Unexamined Patent 
Publication Hei 4- 308688 disclosure ) and tetraamine 
material (U.S. Patent 439627 specification ) and triamine 
material (Japan Unexamined Patent Publication Hei 8-19 31 
91 disclosure ) etc isreported as amine type oligomer,, but 
uniformity * stability of film on anode is notacquired in 
sufficient heat resistance, especially high temperature 
storage state. 
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[0014] 

'i)o 

[0015] 

(1) mmt.z(Dmm±izmmmni^Mz^tft 



[0016] 

[^b 7] 



t)r04 



(Roi)ror 

[0017] 
[0018] 

[^b8] 



[0014] 

[Problems to be Solved by the Invention] 

As for objective of this invention, drive voltage is low, with 
high efTiciency, it isto offer organic electroluminescent 
element where reliability is high. 

[0015] 

[Means to Solve the Problems] 

This kind of objective is achieved by below-mentioned this 
invention . 

( I ) anode and organic electroluminescent elemento which 
contains compound and fluorescence substance which possess 
skeleton which light emitting band and cathode which 
aredirectly provided on this anode possesses, 
above-mentioned light emitting band, is displayed with 
below-mentioned Formula (I ) 

[0016] 

[Chemical Formula 7] 



(I) 



[0017] 

{In Formula (I ), the;ph to display phenylene group, as for 
Roi^ Ro2> Ro3 and the R04, respective diaryl amino phenylene 
groups } 

[0018] 

[Chemical Formula 8] 



< 



'11 



/ 



'13 




'15 



N 



-N. 



Rl2 



M4 



N 



^15 



[0019] 

*l-f*V0~5 roilDlT-fey.ro,+ro,+ro3+ro4li 1 iU 

R|2* J^I3"» ^14* R|5* R|6 fccfel/ Rl7 14* "t^X 



^15 



[0019] 

any is displayed, as for rois ro2. ro3 and ro4, with integer 0 -5, 
as for roi+ro2+ro3+ro4 it is 1 or more respectively. 

Rji* Ri2^ Ri3* Ri4^ Ri5% Rieand R,?, respectively, display aryl 
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(2) ^mt. C(Dll*i±lcEmtSltbHt-f63t 
■i) 1 b ^ 4% <fe T 12 it ( 2) -C ^ i> *i jt ^ W 

^mmt^^^-ri>^m EL 



[0020] 
[<b 9] 




(1) 



group of substituted or unsubstituted. 
) 

(2) anode and light emitting band and cathode which are 
directlyprovided on this anode to possess, above-mentioned 
light emitting band, at least 1 kind among compound which 
possess structure which is shown with compound and 
below-mentioned Formula (2) which possess structure which 
is shown with compound ^ below-mentioned Formula ( 1 ) 
which possesses structure which is shown with 
below-mentioned Formula (1) and the structure which is 
shown with below-mentioned Formula (2) and organic 
electroluminescent elemento which contains fluorescence 
substance 

[0020] 

[Chemical Formula 9] 



[0021] 
[^b 10] 



[0021] 

[Chemical Formula 10] 




(2) 



[0022] 

C5C(i)l::*>l^T.R, fccfci; R2 li. ^+i^*ti* 

Tk^S^SL.m It 1-100 rac»'5oiC(2)[ZfcaN 

T.R3 fccfci; R4 1±. -tti^tiTK^ii^s 

L.R3 <!:R4 t\tK^^lz^^^Lxm^Bf^LLXi, 
^<.n \t 1-100 V^i>otzt£L.l^tti<Dit'^ 

(3) ±ti^tft^t±tm^t(omiz.mi':tx 
mm^^^t^±ti{\mzit(2)0^m EL m 



[0022] 

{In Formula (1), R| and R2 display respective hydrogen 
atom^ aromatic hydrocarbon group or aliphatic hydrocarbon 
group, m is 1 - 100. In Formula (2), R3 and R4 , you display 
respective hydrogen atom^ aromatic hydrocarbon group or 
aliphatic hydrocarbon group, connect with R3 and R4 are 
possibleto form ring mutually and, n is 1 - 100. However, 
regarding whichever compound, as for m+n with 2 or more , 
asfor end group it is a hydrogen atom^ halogen atom^ alkyl 
group, alkoxy group, aryl group, aryloxy group or a 
amino group. } 

Between (3) above-mentioned light emitting band and 
above-mentioned cathode , organic electroluminescent 
elemento of above ( 1 ) or (2) which possesses electron 
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(4) ±fS^5t^A<±fB^3tt4if^!ia^ 2 M^ti 
±t^t^±m\h{3)(Dl^t^t^(D^Wt EL 

(5) ±fB*5t^A<. ^tfi)^^(DmU^ 2 m&i± 



(6) ±t2^3fe^A<.±tBill$t](z±ia5t(i)-e 

V v>|§^<*^ #^-r>5±tB(1 ). (3). (4)Sfcl4 
(5)(7)t^^;|^A^a)*^| EL 



[0023] 

(Rl03)n03 




(RlO5)r105 {Rl06)r106 




(Rioi)m 



01 




implantation transport band 

Description above where (4) above-mentioned light emitting 
band 2 kinds or more contains above-mentioned fluorescence 
substance (I) - organic electroluminescent elemento of any 
ofthe(3) 

(5) above-mentioned light emitting band, is formed from 2 
layers or more where light emitting wave length differs, or 
description above which possesses the domain where light 
emitting wave length differs (1) - organic electroluminescent 
element© of any of(4) 

Description above which contains tetra aryl benzidine 
derivative where (6)above-mentioned light emitting band, 
contains compound which possesses the skeleton which in 
above-mentioned anode side is displayed with above Formula 
(I ) in above-mentioned cathode side is displayed with 
below-mentioned Formula (3) (1), (3), organic 
electroluminescent elemento of any of (4) or (5) 

[0023] 

[Chemical Formula 1 1] 



(3) 



(Rl02)rl02 



[0024] 

[it(3)(-fcl,^T. R,o, .R,o2 .R,o3 fccfci; R,o4 

SLvRioi .Rio2 »Rio3 fcefct^ R,o4 0)-5*)<D'> 
tji<tt 1 1il*T'J-;uS-e&y.r,o,.r,o2,r,o3 
fccfel/ r,04 Its ^^^-'tl 0 ^tz\t 1-5 (DHIft-C 

fey 

/Nn-ir^ll^^gL. r,05 tSj:U r,06 I*, ttl^^ 
tl 0 tfzit 1-4 (7)SIST'^-i)c ] 

(7) ±un%^i)<. ±tmmmiz±u^(\)X' 

$5F*Vi)-t^S^^L. Roi, Ro2, Ro3 fc<tl/ Ro4 1* 

[0025] 
Ut 12] 



[0024] 

[In Formula (3), Rjoi « R102 > Rio3 and R104 display respective 
aryl group^ alkyi group» alkoxy group» aryloxy group or 
halogen atom, as for at least one inside R|oi , R102 . R103 and 
Rio4 with the aryl group , as for rioi v rio2v rio3 and rio4, 
respectively with integer ofO or 1~5, as for sum total of rioi* 
rio2^ r,03 and r]04 with integer ofl or more, aryl group of at 
least one exist as R,oi --Km , ^los and R,o6 display alkyl 
group^ alkoxy group^ amino group or halogen atom 
respectively, rios and rio6 are integer of 0 or 1-4 respectively. ] 



(7) above-mentioned light emitting band, to have skeleton 
which in theabove-mentioned anode side is displayed with 
above Formula (I ), as for Roi ^ Ro2^ Ro3 and R04 each one 

[0025] 

[Chemical Formula 12] 
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[0026] 



t?g$H-S)#*8^^L, Roi. Ro2. Ro3 fc<fcU= R04 
it-^^^'^^t^±mi). (3), (4)$fcl*(5)(D 



['lb 6 l«-SoL^X^ ^^13^ Ri4^ R^is-* Ri6 fcck 

[0027] 

*^0^(7)^*8 EL m^it. mmt. z(Dm^± 



^^b^!t^3fccki;±igjC(2)-e7i^$H^tiit^^ 



[0028] 

AflIi^tt1b^!|«!I^^^L. A$lil^«|gg 



[0026] 

So compound which is is contained, skeleton which in 
theabove-mentioned cathode side is displayed with above 
Formula (1 ) possesses, as for Rois Ro2^ Ro3 and R04 
description above which contains compound which is a diaryl 
amino phenylene group respectively (1), (3), organic 
electroluminescent elemento of any of (4) or (5) 

{In Chemical Formula 6, Rn^ Ri:^ R|3^ Rm^ Rjs^ Rj6 and 
Ri7, respectively, display aryl group of substituted or 
unsubstituted. } 

[0027] 

[Working Principle] 

As for organic electroluminescent element of this invention, it 
possesses light emitting band and the cathode which are 
directly provided on anode and this anode, the light emitting 
band, compound which possesses skeleton which is 
displayedwith above Formula (1 ) (tetra aryl 
phenylenediamine derivative ) with, contains fluorescence 
substance . 

Or, at least 1 kind among compound (polythiophene^ 
thiophene derivative ) which possess structure which isshown 
with compound and above Formula (2) which possess 
structure which isshown with compounds above Formula (1) 
which possesses structure which possesses the light emitting 
band and cathode which are directly provided on anode 
andthis anode, light emitting band, is shown with above 
Formula (1) and structure which is shown with above 
Formula (2) and, fluorescence substance is contained. 

It is possible to light emitting band and between cathode , to 
havepossessed electron implantation transport band. 

[0028] 

Here, light emitting band, forming exciton with 
recombination of positive hole and electron, when this exciton 
inactivation doing, layer which the light emitting is done, in 
other words, is luminescent layer saw with discharge oflight. 

However, this light emitting band has been allowed to have 
possessed otherfunction, for example positive hole injection 
transporting compound contains, luminescent layer and 
electron implantation transporting compound which possess 
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[0030] 

Z(D^otsim=f-mJ&tt^ZtlzM. lOmA/cm' 

itiJSt 300-1 OOOcd/m'-e. ^A£3fc(7)t(7)i:l^ 
[0031] 

10mAW(7)^a3fttr 500-^5000 BtFel^^lgK 



[0032] 
[0033] 



[0034] 



2000-6-6 

positive hole injection transport function contains, also 
luminescent layer etc which possesses electron-implanted 
transport function includes. 

light emitting band may be laminated luminescent layer of 2 
layers or more, is possible asconstitution where for example 
positive hole injection characteristic luminescent layer^ hole 
transporting luminescent layer^ electron implantation 
transporting luminescent layer is laminated. 

[0029] 

electron implantation transport band, layer which possesses 
function, thefunction which transports electron and obstructs 
positive hole thefunction which make fill of electron from 
cathode easy, inother words, is electron-implanted transport 
layer saw. 

However, this electron implantation transport band has been 
allowed to have possessedother function. 

[0030] 

2 - 6 V it can make drive voltage low with constant current 
drive of 10 mA/cm^ bymaking this kind of element 
configuration. 

In addition, also brightness with 300 - 1000 cd/m~, is equal to 
conventional ones. 

[0031] 

Furthermore, also reliability it is high, in for example 

atmosphere, 500 - 5,000 hour continuous drive doing with 
constant current of 10 mA/cm^ rise where drive voltage 
islarge is not seen. 

In addition, also occurrence of daric spot and leakage current 
is little. 

[0032] 

Furthermore, uniformity of light-emitting surface becomes 
high, high quality indicationwith possible. 

[0033] 

[Embodiment of the Invention] 

<tetra aryl phenylenediamine derivative>this invention as for 
organic electroluminescent element, it possesses luminescent 
layer and cathode whichare directly provided on anode and 
this anode, luminescent layer, the compound which possesses 
skeleton which is displayed with thebelow-mentioned 
Formula (I ) (tetra aryl phenylenediamine derivative ) with, 
contains fluorescence substance . 

It is possible to provide electron-implanted transport layer 
between according to need, luminescent layer and cathode . 

[0034] 
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[Chemical Formula 13] 



[0035] 

±8B^C(I)ICOL^Tl5^B^-r-g,i:, Jt(I)l~fcL^T, 2 

<t>-0(Dt*:7x::iU>*i:Lri*. 4,4' -t:7i-U 
3,3' -t*7i-^>*, 3,4" -t*7i-b>» 
(DL^■f tlT'$)oTt J:L^A^ i^lC 4,4' -t':7xz: 

[0036] 

^/t. R01,R02,R03 *3<feO^ R04 I*. tH'^H. vT 

'J— ;UT5y7x-U>S. 

[0037] 

[^b 14] 



./ 



'11 



-N. 



\ 



/OK 



[0035] 

When you explain concerning above Formula (I ), 2:ph 
display phenylene group in Formula (1 ). 

Theiph - as biphenylene group of the:ph, it is good with 
whichever of 4 and 4&apos;-biphenylene group ^ 3, 
3&apos;-biphenylene group^ 3, 4&apos;-biphenylene group, 
but especially 4 and 4 &apos;-biphenylene group are 
desirable. 

[0036] 

In addition, Roi,Ro2,Ro3 Ro4 respectively, diary! amino 
phenylene group^ 

[0037] 

[Chemical Formula 14] 
Rl6 



^15 



^15 



[0038] 

it 14 lcfct>T.Rn,Ri2,Ri3,Ri4,Ri5,Ri6 fccfei; 

Rn I*, ^ti-f mmw^tfzimmm^^t 

[0039] 

Rn,R,2,Ri3,Ri4,Ri5,Ri6 fccfci; Rn Vm^tli>7'J 

mz\t. -pjiz^jim. -ry^ji&s 7>hu;uS. 



[0038] 

any is displayed, these being same, may be something 
whichdiffers. 

In Chemical Formula 14, Rii,R|2,Ri3,Ri4,Ri5,Ri6 and R,? 
respectively, display aryl group which possesses unsubstituted 
or substituent. 

[0039] 

It is possible to be monocycle or polycyclic ones as aryl group 
which isdisplayed with Rn,R»2,Ri3,Ri4.Ri5,Ri6 and Rn, those 
of total number of carbon atoms 6-20 aredesirabie, 
concretely, phenyl group ^ naphthyl group^ anthryl group ^ 
phenanthryl group^ pyrenyl group^ perylenyl group and 
can list o-,m- or p- biphenyl group etc. 

As for these aryl group aryl group or alkoxy group ^ aryloxy 
group which possesses alkyi group^ unsubstituted or 
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;U+;US. MM.tk'^tz\tM.^^^^'ti>7*J— substituem of carbon number 1-6 furthermore as this kind of 

$fcl47;U=l+vi, 7'J— □4rvSfc«k substituent of optionally substitutable. .and 

IS 

[0040] [0040] 

[■Ibis] [Chemical Formula 1 5] 

-N 

\ 



[0041] 
[0042] 

R2, fcci:i;R22"ea$^^7u-;us<tLT(i. m 
-ry^)i&. 7>h'j;uS. :7x:^>hu;^ 

Btj|B7'J~;U*(!:LTIi»*L<l±37 

[0043] 

^tz. Ro„Ro2,Ro3 fc<feO^ Ro4 "ea^Ftl>5v7'J~ 

[0044] 
[0045] 

feoTc}:<. lemmia 6-^20 a>ta)6<»*L<. M 



[0041] 

You can list basis etc. 

Here, R21 and R22 respectively, display aryl group 
whichpossesses unsubstituted or substituent. 

[0042] 

It is possible to be monocycle or polycyclic ones as aryl group 

which isdisplayed with R21 and R22, those of total number of 
carbon atoms 6-^20 aredesirable, concretely, phenyl groups 
naphthyl group^ anthryl group^ phenanthryl group^ 
pyreny! group, perylenyl group and can list o-,m- or p- 
biphenyl group,etc can list particularly preferably phenyl 
group. 

As for these aryl group you can list aryl group etc which 
possesses the alkyi group ^ unsubstituted or substituent of 
carbon number 1-6 furthermore as this kind of substituent of 
optionally substitutable^ . 

You can list preferably methyl group as aforementioned alkyl 
group, you can list the preferably phenyl group as 
aforementioned aryl group. 

[0043] 

In addition, as for diaryl amino phenylene group which is 
displayed with Roi,Ro2,Ro3 and R04, diaryl amino group being 
Formula (I ), meta position (3 -position ) or those whichhave 
been connected to para position (4 position ) are desirable 
vis-a-vis skeleton which is displayed. 

[0044] 

As for phenylene group, furthermore optionally substituted, 
has only diaryl amino group, it isdesirable . 



[0045] 

As aryl group, it is possible to be monocycle or polycyclic 
ones, those of the total number of carbon atoms 6-^20 are 
desirable, concretely, phenyl group, naphthyl groups 
anthryl group, phenanthryl group, pyrenyl group. 
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[0046] 
[it 16] 



-N 



\ 



'11 



V2 



^"13 



perylenyl group and can list o-,m- or p- biphenyl group, etc 
can list particularly preferably phenyl group. 

As for these aryl group you can list aryl group etc which 
possesses the alkyl group^ unsubstituted or substituent of 
carbon number 1-6 furthermore as this kind of substituent of 
optionally substitutable^ . 

You can list preferably methyl group as aforementioned alkyl 
group, you can list the preferably phenyl group as 
aforementioned aryl group. 

In addition, as substituent of aryl group, 

[0046] 

[Chemical Formula 16] 
Rl6 



Rl7 



■>15 



■^15 



[0047] 
[0048] 

[0049] 
[0050] 

roi,i'o2jro3 fc<fcl/ro4li.^itl 

iz 0 ^tzit 1 vh^ztf)<n^Li\ 

-eUT. ro,+ro2+ro3+ro4 1*. 1 Kl±> f^l^ K4. ^ b 
\Z\t 2^-4 

HUie Ro„Ro2,Ro3 fc^cfci; Ro4 It. N CD^g^tiSlZ 

Ro„Ro2,Ro3 fccfci; Ro4 (D±Xt^^^iiL. 

Ro.,Ro2,Ro3 fccfel>' Ro4 (D±Xt</^=yiiL. 

l±. Ro,,Ro2,Ro3 fccfcl/ Ro4 A^V^14fe^L>l*/\'^ 



[0047] 

It is desirable. 
[0048] 

Rn,Ri2,Rn)I^i4>Ris»I^i6and Rn of Chemical Formula I 6 
R) i,R|2,Ri3,Ri4,Ri5,Ri6 and Rn of the Chemical Formula 14 
and are synonymous, 

[0049] 

When 2 or more it possesses substituent, those may be being 
same.differing. 

In addition, it connects substituent, to meta position or para 
position vis-a-vis bond position of N, it is desirable . 

[0050] 

In addition, roi,ro2,ro3 and ro4, respectively, 0-5, display the 
integer of preferably 0-2, in Formula (I ), but they are 
especially 0 or I, it is desirable . 

And, as for roi+ro2+ro3+ro4, 1 or more^ especially 1 - 4, 
furthermore 2-4 isdesirable. 

all of Roi,Ro2jRo3 and R04 all of meta position^ RoijRo2,Ro3 and 
the Ro4 para position^ or Roi,Ro2»Ro3 and R04 also these to 
connect theaforementioned Ro!.Ro2)Ro3 and R04, to meta 
position or para position havingconnected to meta position or 
para position it has been allowed to haveexisted together 
vis-a-vis bond position of N. 
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±,Ro2 lHl±,Ro3 m±^tz{t Ro4 l^±lil^-T't 
[0051] 

(iiHiV)l::Sj-r. 

[0052] 
lit 17] 

{RoiKoi (Ro4)'o4 



(11) 



(Ro^r(s 
(Rot)rci 



When roi,ro2,ro3 or is 2 or more. Ro,, R02, the R03 or Ro4 
being same. difTering, it is possible to be. 

[0051] 

embodiment where this kind of compound is desirable 
below-mentioned Formula (II ) - is shown in (IV ). 

[0052] 

[Chemical Formula 1 7] 




(R{j2)ro2 



(Roi)foi 



(R03)''03 



(Ro4)ro4 



(III) 



(^02)^02 



(Ro3)ro3 



[0053] 

^tzs milB Ro!,Ro2,Ro3 fccfeD^ R04 OH^Ll^M 



[0054] 

mi] 



[0053] 

In addition, aforementioned Roi,Ro2»^3 and embodiment 
where R04 isdesirable are shown in Table 1 -Table 43 below. 

Furthermore, above Formula (II ) - you display (IV ) as 
General Formula. 

[0054] 

(Table 1] 
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No. 



Roi IftfiC Ro2 R03 R04 



Q ^ 



17 (II) >- 4 H- 4 H- 




CH3 

Q 



13 (11) 4 H- y 4 H- 




6 

Q 



19 (II) H- 4 H- /=< 4 H- 



20 (II) H- 4 H- 4 H- 



CH3 



21 (") H- 4 H- /=< 4 H- 



CH3 



[0058] [0058] 
[S 5] [Table 5] 
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^^Z^ RCI ROZ R03 Ro4 



Q 



N- 

22 (II) H- H- 0 4 H- 



Q 

N- 

23 (II) H- H- O 4 H- 




24 (II) H- H- \} ^ H- 




25 (11) H- H- 0 4 H- 

N 



[0059] [0059] 
[$6] [Table 6] 
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^'il*' "01 .Ro2 mm Ro4 



30 (II) H- H- \J 4 H- 




31 (II) H- H- W 4 H- 

N- 



P 



"IP 



[0061] [0061] 
8] [Table 8] 
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-ftS: Roi fijftffi Ro2 ma Ro3 Ro4 



Q.. ^ 



41 (H) ^""^ 4 /«< 4 H- H- 



-CHg 



^ CH3 



42 (II) ^ 4 /=< 4 H- H- 



5 




43 (II) M.^, 4 ^ 4 ' H~ H- 




[0064] [0064] 
[Sll] [Table 11] 
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No. 



— *S Roi SJfefi: R(K Ro3 SftS Ro4 



(II) _J*- 3 H- W'^ 3 H- 



6 




Q. 



(11) ~^N_ 3 H- 3 H- 




Q 

70 (II) /- 3 H- /=( 3 H- 

Q 

71 (II) H- 3 H- /K 3 



72 (ID H- 3 H- M 3 H- 

N 



CHs 

[0070] [0070] 
[Sl7] [Table 17] 
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No. ^ ^ 



73 (») H- H- y*^"^ 3 H- 




74 (II) H- H- O 3 



N 




Q. 



75 (II) H- H- iT^M^ 3 H- 



(IIJ H- H- W V 3 H- 



76 



[0071] [0071] 
[Sl8] [Table 18] 
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-fiS Roi Ro2 m& Ro4 




[0074] [0074] 
[^21] [Table 21] 
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Q 

90 <ll) ^N- 3 

6 


Q 

N- 


Q 

3 3 H- 


HsC. 






91 (») 3 

6 




3 N- 3 H- 


HaC-Q 




3 3 H- 


[0075] 




[0075] 


[S22] 




[Table 22] 


^'5^'*' -le^ Roi s.m 


Ro2 IS^t 




93 (II) 3 

o 


Q 


Q Q 

✓ 3 / 3 

o o 


HA 

94 (II) 3 

d 


Q 

N- 3 

d 




HaC-Q 
95 (11) 3 

6 


Q 

^' 


N_ 3 ^ 



[0076] [0076] 
[S23l [Table 23] 
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■ ROI R02 Ro3 mm Ro4 



Q Q 



96 (II) /=< 3 H- _/ 3 H- 



O-CH3 



^N- N- 
97 (10 /=< 3 H- ^ 3 H- 



0 





HjC. HgC 



(II) \- 3 H- 4 H- 

d 6 



101 (II) 3 H- 4 H- 

[0077] [0077] 
CS 24] [Table 24] 



Page 39 Paterra Instant MT Machine Translation 



JP2000156290A 



2000-6-6 




Page 40 Paterra Instant MT Machine Translation 



JP2000156290A 2000-6-6 



No. 



HJS Roi SSitt Roa R03 fi^it Rm 



107 (ID 3 H- M 4 H- 



CH3 




108 (10 \J 3 H- ,N- 4 H- 




0 



[0079] [0079] 
[S26] [Table 26] 



109 (li) 3 . M.^^. 4 H- H- 



^^aCv H3C, 



110 (II) 3 4 H- H- 



111 01) 



M3C-O HaP-Q 



[0080] [0080] 
tS27] [Table 27] 
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Ro, mU Ro2 m& Roa {Sl^^ Ro4 l^fi 



Q , Q . 

N- ^ N- * 

d d d 



120 (II) 3 3 4 4 



H3C. H3C, 



121 (II) \- 3 \_ 4 \- 3 '^N- ■* 

d d o 



^..3 Q._4-"Q,.3 Q,. 4 



122 0>) 



O-CH3 O-CH3 O-CH3 0~^"» 

123 (11) 4 "^N- 4 ^N- 4 3 

^ ^ ^ 

H»c-Q H,c-Q Q Q 

124 (II) ^N- 3 ^N-4 ^N- 3 ^n- 4 

d d d d 

^^^>=v ^^>=V ^>=V *^>=\ 



H3C HjC . H3C H3C' 



,0 ,p 

,3S (II) "^'^^ 4 Q 3 4 Q 

d d 



HgC H3C 

127 (II) "^N- 4 ^N_4 4 3 

d d 



[0082) [0082] 
IS 29] [Table 29] 
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128 


(110 




4 


H- 


H3C 

d 

N- 

6 


4 


H- 


129 


(III) 


HsC-Q 

N- 

6 


4 


H- 


H3C-Q 


4 


H- 


130 


(III) 


Q 


4 


H- 




4 


H- 


131 


010 




3 


H- 


d 


3 


H- 


132 


(110 


H3C-Q 


3 


H- 


H$C-Q 


3 


H- 


133 


(110 


HsC-Q 


4 


H- 




3 


H- 



[0083] [0083] 
[g 30] [Table 30] 
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140 (Hi) 



Q 




H- 



Q 

N- 



3 



[0084] 
[$31] 



[0084] 
[Table 311 
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^^S^ Ro, Sfta 002 Ro3 t»ffi Rm 



Q.. Q 



141 (111) 4 H- _J*~ 4 H- 



N. 



142 (III) 0 4 H- 0 * H- 



143 (III) 0 



N- N- 

3 H- ^ 3 H 



144 (III) 3 H- ^l^- 3 H- 

4 H- ^ 3 H- 



f^J^ " H3C, 



14« (III) 4 H- 4 H- 



-CH3 0"<^ 

[0085] [0085] 
[$32] [Table 32] 
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147 (III) H- H- j^. 



148 (III) H- H- 



>1- 3 H- 



N 

CHj 



148 (III) 4 /=< 4 H- H- 



d 5 



150 (III) y"^" 4 4 4 H- 



HjC, 

n' hsc-<_vn; 



CHj 



Q Q Q 

5 5 5 ^5 

[0086] [0086] 
[S33] [Table 33] 
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Roi 




R02 


R03 SS^tt R(H 




4 


H- 


Q 4 H- 








<^ 


H3C-Q 

N- 


4 


H- 




6 










4 


n 


4 H- 

d 




4 




H3C-Q 

^N- 4 H- 



152 (IV) 



153 (IV) 



164 (IV) 



155 (IV) 



HjC. H3C 

Q d 

156 (IV) 3 H- 3 



HjC-Q 

_;n- 3 H- 
Q Q 



HsC- 

157 (IV) -^M. 3 H- ~\,_ 3 H- 



^K._ 4 H- 



HaC, 



158 (IV) 4 H- 3 



[0087] [0087] 
[8 34] [Table 34] 
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-RS Roi SS^t Ro2 Ro3 Si^e Ro4 

No. 



Q Q 

166 (IV) 4 H- 4 H- 

o-n; 



167 OV) 4 H- 4 H- 



168 (IV) 



n »^ Q CH3 

N- N- 

3 H- /=( 3 H- 



CHs 



169 (IV) _/'^~3 H- —/"^"^ H- 



0 

J 



N- 



3 H- 



N, 



171 (III) N- 4 H- N- 4 H- 

Q 0 

H3C-Q-N "sC-Q-N 

Q Q 

[0089] [0089] 
[a 36] [Table 36] 
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172 (IV) H- H- H- 



0 
b 



173 (IV) H- H- 3 H- 



N 

^ CH3 



Q Q 



N- N- 
174 OV) y=< 4 /K 4 H- H- 



0 

o 

Q Q 

175 (III) 4 ^**~4 y**- 4 H- 



CHs 



H3C. 
CHs 

Q Q 

176 (111) 0 4 d ^^ 0^ 0 

5 5 5 5 

[0090] [0090] 
[$37] [Table 37] 
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S3 7 



177 (II) -Q-N 3 -^-N 



3 — f VN 3 -fJ-N 3 



178 (II) -Q-N 4 -Q-N 4 -0~Nv^ * ■~0~'^V^ * 



179 (") H-SJ 3 N-i> 3 N-\_^ 3 H'%J 3 



V=/- ~Q- 
180 (II) N-O * N-O 4 ~N-0 ^ N'O 4 

6 6 6 .6 

[0091] [0091] 
[S 38] [Table 38] 
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S39 



No. 






Ro2 


Ro3 




Ro4 




(II) ■0^»^0-0) 


3 


H- 




3 


H- 


190 




4 


H- 




4 


H- . 


191 




3 


H- 




3 


H- 


192 




4 


H- 




4 


H- 



Q 

193 (fl) -fVN 3 . H- -O-K 3 



CH3 CHs 

P O 

194 (II) -O""^ ~"0"^w * "~ 

CH3 CH3 

[00931 [0093] 

[S 40] [Table 40] 
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No. *^ ^1 



m& Ro2 Ro3 &mi Ro4 



195 (II) 



CH3 



3 H- 



N 

II 

CHa 



3 H- 



196 (II) N'O 4 H- 



197 (II) 



199 (II) 



CH3 

i 



CH3 



4 H- 



3 H- 




N 3 H- 




198 (") -< Vn 4 H- Vn 4 H- 





3 H- 



3 H- 



200 fl») 



4 H- 



4 H- 



[0094] 



[0094] 
[Table 41] 
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[0096] [0096] 
tS43] [Table 43] 
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«43 

No. 



S»M Roe 



R(a 



215 



218 (II) -0"'^tO''^^ 



217 (II) 



218 (II) 





3 H- 



4 H- 



H- 



H- 



[0097] 
[0098] 

ZCDJi^. K^tJl^ R<„,Ro2,Ro3 * fcli Ro4 A^'v 
7'J— ;i'T5/7x::iU'>S-efe^xh^7'J-;U 

4#(c. ^^iffllllz Ro,. Ro2. Ro3 Ro4 

■?*ivT'j-;u7S/:?i-u:^*T'fc^jS:(i)-c? 

<*$#^-r4P^. I1IS±I- Roi. Ro2. Ro3 

Ro4 l*-5-*t-FH 
[0099] 
lit 18] 



[0097] 

compound of tetra aryl phenylenediamine derivative making 
use of only 1 kind and it may jointiyuse 2 kinds or more. 

[0098] 

In addition, as description above also it is desirable 2 layers or 
more tolaminate luminescent layer which contains tetra aryl 
phenylenediamine derivative and phosphor . 

In this case, layer which contains tetra aryl phenylenediamine 
derivative where Roi,Ro2,Ro3 orRo4 is diaryl amino phenylene 
group in cathode side, layer which contains the tetra aryl 
phenylenediamine derivative other than that on anode is 
provided, it is desirable. 

Especially, in cathode side as for Rqk Ro2» R03 and R04 
layerwhich contains tetra aryl phenylenediamine derivative 
which is displayed with Formula (I ) which isa diaryl amino 
phenylene group respectively, on anode Roi» R02. R03 and R04 
each one 

[0099] 

[Chemical Formula 1 8] 
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Ri3 



•^12 , 



/ R,7 




Rl5 



[0100] 

:::iT:\ i8(DRi„R,2,Ri3,Ri4,R!5,Ri6fc<fcO^Ri7 
Its it 14 CD Ri,,R,2,Ri3,Ri4,Ri5,Ri6fccfcO^ Ri7i: 

[0101] 

Bi¥ 8-358416 -^^/>fg^lC$toT^/S-rHlicJ: 

^tzs Roi,Ro2 <!: Ro3,Ro4 <t A<#J4fii(e:7x^;KD 
Ni(dppp)ci2 ^)o 

[0102] 

(A)TMi. 4,4'- va-Kt'T'x- ;ui:it(Vii)T$ 
*tl4^k^!^<^:^ffll^. (B)Trfi. it(vni)T?a$ 



(C)r*i±. jC(xi)Ta$*i^<b^!t^9<!:ie(xn)-es 
$;tx^<b^!fet^ Ni(dppp)ci2 ^ffli^r*'v:^u 



[0100] 

So layer which contains tetra aryl phenylenediamine 
derivative which with Formula (1 ) which isis displayed is 
provided, it is desirable , 

Here, RihRi2,Rn,Ri4,Ri5,Ri6 and Rn of Chemical Formula 1 
8 Rii,Ri2.Ri3,Ri4,Ri5jRi6 and R^ of Chemical Formula 14 and 
are synonymous. 

It makes this kind of lamination sequence, drive voltage 
decreases with , the generation and growth of occurrence and 
dark spot of current leakage is prevented, ispossible . 

In addition, in this case, between each layer, also it is 
desirable toform gradient structure layer which provides 
concentration gradient with each component whichforms each 
layer. 

[0101] 

tetra aryl phenylenediamine derivative, following to Japan 
Patent Application Hei 8-358416 disclosure, etc if it should 
have synthesized jt can synthesize with aromatic amine of 
primary or secondary and Ullmann reaction whichcondenses 
aromatic iodide making use of copper or other catalyst. 

Or, it is possible to condense making use of trialkyl /hXt^ 
> complex etc of di '^A. 

In addition, when Roi,Ro2 and Ro3,Ro4 are asymmetry (both 
sides of biphenyl asymmetry ), Roi,Ro2 and Ro3,Ro4, synthesize 
amine which corresponds respectively, coupling are possible 
to do biphenyl section lastly (Grignard coupling, Ni (dppp ) 
Cljetc). 

[0102] 

Below (A ) - exemplary synthesis example is listed to (C ). 

With (A ), with (B ), coupling doing making use of compound 
which is displayed with Formula (Vlll ) and compound which 
is displayedwith Formula (IX ), with copper as catalyst, you 
obtain asymmetr>' compound which is displayed with 
respective Formula (X ) 4, making use of the compound 
which is displayed with 4' -di iodo biphenyl and Formula 
(VII ). 

With (C ), compound which is displayed with Formula (XI ) 
and the compound which is displayed with Formula (XII ) 
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ZZX\ Tl5(VllHXlll)lcfclt>5 R3o,R4i fccki; 
R45 li.*tl-ftiiC(I)lcfc(t^ Roi,Ro2,Ro3 fc<fe 

i; R04 tlSlg-^fey . R32,R33,R42,R43,R46 fccfcl/ 

R47 I* . ;tx ^* *i (I) 1^ It ^ 
Rn,R,2,Ri3,Ri4,Ri5,Rj6fc<fel>*Ri7i:l^g"e$>^o 

[0103] 



lit 19] 
(A) 

I 



(B) 



coupling are done makinguse of Ni (dppp ) CI2 , asymmetr\' 
compound which is displayed with Formula (XII! ) is 
obtained. 

Here, description below (VII ) - as for Rbq.R^i and R45 in 
(XIll ),Roi,Ro2:Ro3 and Ro4 in respective Formula (1 ) and 
beingsynonymous, as for R32,R33,R42>R43,R46 and R47, 
Rn,Ri2,Ri3,Ri4,Ri5,Ri6 and Rn inrespective Formula (I ) and 
it is synonymous. 

[0103] 

[Chemical Formula 19] 



H 



6 



H 



(vn) 



OX) 



K2CO3 

Cu 



K2CO3 
Ca 
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(C) *^41 





(XD 



(xn) 



Mg 

Ni<dppp)Cl2. 




(xm) 



[0105] 

aftiilx><^h;u(NMR)^lcj:o-ci^S-r'&c: 

[0106] 

;itLb(D1b^1^(i. 500'-2000 fSS(D^^^M$- 
190-^300 deg C (DJiii,^.. 80-^200 deg C 



01J ;t If . T le CD H1M34 . H11VI38 . H1M35 . 
HIM73. HIM74. HIM78 Sltfc-So 



[0107] 



[0105] 

tetra aryl phenylenediamine derivative, mass analysis^ 
infrared absorption spectrum (IR ), <sup>lH,^^CnucIear 
magnetic resonance spectrum is possible identification with 
such as (nmr ). 

[0106] 

These compound show high glass transition temperature of 
high melting point. 80->200 deg C of 190 - 300 deg C with 
molecular weight of 500 - 2000 extent, with transparent with 
such as conventional vacuum vapor deposition stabilityform 
amorphous state even with room temperature or higher, 
satisfactory film is acquiredwith smooth, fijrthermore that is 
maintained over long period. 

Furthermore, those which do not show melting point in these 
compound, display amorphous state regarding high 
temperature- There is also a for example below-mentioned 
HIM34. HIM38. H1M35. HJM73. H1M74. H1M78 etc. 

Therefore, without using binder resin, with that itself uniform 
thin film can beacquired in stability. 

[0107] 
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[Chemical Formula 21] 





ffiM34 



5 



[0108] 
Ut22} 




Q 



[0108] 

[Chemical Formula 22] 




HIM3g 



[0109] 
[^b 23] 



[0109] 

[Chemical Formula 23] 




N 






HIM3S 




/ 



[0110] 
(^b 24] 



[0110] 

[Chemical Formula 24] 
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_ _ P ^ 

6 b 



H1M73 



Com] 

[lb 25] 



[0111] 

[Chemical Formula 25) 



Q Q q Q 

.»-CK>., 




[0112] 



[0112] 





lit 26] 



HIM78 



[Chemical Formula 26] 



[0113] 

tL^co-e. ii^^^ EL *^T*iS(tb 

*i^]E?L;±AJifeSlMiiEftaA8l2IB^S 



[0113] 

It uses above-mentioned tetra aryi phenylenediamine 
derivative, for luminescent layer. 

As for this compound, positive hole injection characteristic 
being satisfactory, because on ITO or other inorganic material 
which is used for electrode etc film formation it makes the 
uniform, it is not necessary to provide positive hole-injecting 
layer or positive hole injection transportingbed which usually 
is provided with organic electroluminescent element. 
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nm~mm iif§.tmm\zLXt 15V JiiP«9(D||ffl 
[0114] 

^miiiT.^m-^W lJ<!:U^5o).TIB5t(l)-C 

-r^^^M^mWT. rita^t*: llJ<!:tL^9o ). • 
T K it ( 2 ) T' $ ;K i> m it ^ Wr a ^ ft ( Jil 
Ts rm^ftlllji:tt''5o)fcJ:U:T|gjt(l)r'n^ 
$ i> ^ ji *5 J: / * fc 1 4 T le S (2 ) T? 5i $ *v -5 

1 1 sj'a±i:. Mjttttiat^^^-r*. 



[0115] 
[^k 27] 



(1) 




Freely be able to control ionization potential, to combine, 
optimization can do the positive hole injection efficiency 
according to material above-mentioned tetra ary! 
phenylenediamine derivative, without by thefact that it 
possesses phenylenediamine skeleton and benzidine skeleton 
together designating heat resistance as sacrifice . 

In addition, degree of positive hole transport is large, can use 
with practical drive voltage within 15 V luminescent layer 
membrane thickness to several hundred nm-1 ;mu m extent 
and thick film. 

[0114] 

<polythiophene^ thiophene derivativOthis invention as for 
organic electroluminescent element, polymer which possesses 
structure whichpossesses luminescent layer and cathode 
which are directly provided on the anode and this anode, 
luminescent layer, is shown with below-mentioned Formula 
(1) (Below, "polymer I " with you say. ), copolymer which 
possesses structure which is shown withbelow-mentioned 
Formula (1) and structure which is shown with 
thebelow-mentioned Formula (2) (Below, "copolymer 11 " 
with you say. ), polymer which possesses structure which is 
shown with thebelow-mentioned Formula (2) (Below, 
"polymer III " with you say. ) and at least 1 kind among 
thiophene derivative whichpossess structure which is shown 
with structure and/or below-mentioned Formula (2) which is 
shown with below-mentioned Formula (I) and fluorescence 
substance arecontained. 

It is possible to provide electron-implanted transport layer 
between according to need^ luminescent layer and cathode . 

[0115] 

[Chemical Formula 27] 



[0116] 
lit 28] 




(2) 



[0116] 

[Chemical Formula 28] 
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[0117] 

I itit 27 om^i^mi^L^^um^itit 

29 X*7f^^h^t(DV&i>o 




[0117] 

First, you explain concerning polymer I. 

It is something where polymer I has structural unit of 
Chemical Formula 2 7, is shownwith for example Chemical 
Formula 2 9. 

[0118] 

[Chemical Formula 29] 



[0119] 

it27.it29lZ^l^Xt^tt.R^ fcJcl/R^ iff:' 
[0120] 

mi^&^^t^ttomm&tLxit. tj\.^ 

[0121] 

Ri fc«ki;R2 -C?$$n*BiB*S^^<b7k«*tL 

^Vt. 1-6 (7)ta)A<»tL<. 

It. x^;uft, i.:^aeyi.ft . t-:^^;u 

[0122] 

R, .R2 i:Lr(i.7k*I^^.^SStm<b7K^ 
[0123] 

ffli^^a^i* 1 (Dw-f^m-^mit 29 cd m)ii 

4^100. ^blC»*L<li 5-^40. *#lC5-20 



[0119] 

When you inscribe concerning Chemical Formula 2 7. 
Chemical Formula 2 9, Rj and R2 display respective hydrogen 
atom, aromatic hydrocarbon group or aliphatic hydrocarbon 
group, these being same, maybe something which diflfers. 

[0120] 

Also it is possible in to be something which possesses 
substituent as aromatic hydrocarbon group which is displayed 
with R, and R2 , those of carbon number 6-15 are desirable, 
unsubstituted 

When possessing substituent, you can list alkyl group, 
alkoxy group, amino group, cyano group etc as 
substituent. 

As embodiment of aromatic hydrocarbon group, you can list 
phenyl group, tolyl group, methoxyphenyl group, 
biphenyl group, naphthyl group etc. 

[0121] 

You can list alkyl group, cycloalkyl group etc as aliphatic 
hydrocarbon group which is displayed with the R, and R^ . 
any these things also in may be something whichpossesses 
substituent. unsubstituted 

Those of carbon number 1-^6 are desirable even among them, 
concretely, can list methyl group, ethyl group, i-propyl 
group, t-butyl group etc. 

[0122] 

As Ri . R2 , hydrogen atom, aromatic hydrocarbon group is 
desirable, especially hydrogen atom isdesirable. 

[0123] 

average degree of polymerization (m of Chemical Formula 2 
9 ) of polymer I which it uses 4-100, furthermore preferably 
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cfct^o 

[0124] 

^fc. a^ft I a)MS¥t^i5^^*i* 300-10000 

g)t. »*L<li 500-^2000 flJtTfc^o 
[0125] 

1 (D*3i*(^b 29 0 X, fccfci; X. )\t. 

X, SScfci; X2 li. ^ti^*til^-T*tm?Ej:^t© 

[01261 

m li.fia^ay. 4-^100. $biw»*L<(i 

5-40. ^IZ 5-20 tmtU\ 
[0127] 

it 30 l±. it 27 ^*:l>L1b 29 (D R, . R2 (DiSfl^ 

[0128] 
[lb 30] 



5--40. especially 5 - 20 is desirable. 

In this case, repeat unit which is shown with Chemical 
Formula 2 7 being thecompletely same polymer 
(homopolymer ), it is good even with copolymer (copolymer ) 
which isformed from structural unit where combination of Ri 
and R2 differs in Chemical Formula 2 7. 

As copolymer, it is good random copolymer, alternating 
copolymer, block copolymer or other whichever. 

[0124] 

In addition, weight average molecular weight of polymer I is 
300 - 10000 extent, preferably 500-2000 extent. 

[0125] 

end group (Xi and X2 of Chemical Formula 2 9 ) of polymer I 
is hydrogen atom, or chlorine, bromine, iodine or other 
halogen atom. 

X) and X2 , being same respectively, may be somethingwhich 

differs. 

This end group is introduced, generally, case of synthesis of 
the polymer I depending on starting material. 

Furthermore, it is possible also to introduce other substituent 
with the final step of polymerization reaction. 

By fact that mono halogenated compound etc is introduced 
with final step of the for example polymerization reaction, it 
can introduce phenyl group or other aryl group as end group. 

[0126] 

Furthermore, polymer I is formed with only structural unit of 
Chemical Formula 2 7 is desirable, but it is possible to contain 
other monomer component. 

In that case, other monomer component makes 50 mole % or 
less, it is desirable . 

Furthermore, as for total number m of thiophene monomer 
which is displayed with the Chemical Formula 2 7, 
aforementioned sort, 4-100, fxirthermore preferably 5-40. 
especiallyS - 20 is desirable. 

[0127] 

embodiment of polymer I is shown in Chemical Formula 3 0. 

Chemical Formula 3 0 has shown with combination of R| . 
R2 of Chemical Formula 2 7 or the Chemical Formula 2 9. 

[0128] 

[Chemical Formula 30] 
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1-3 


Ph 
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14 


Ph 


Ph 




1-5 


H 


CHj 




1-6 


H 







[0129] 

i^m^w II i*ib 27 (Dm^mi^Ltit 28 ©tiii 

So 

[0130] 

[lb 31] 




[0129] 

Next, you explain concerning copolymer II. 

It is something where copolymer II has structural unit of 
Chemical Formula 2 7, and the structural unit of Chemical 
Formula 2 8 is shown with for example Chemical Formula 3 
1, 

[0130] 

[Chemical Formula 31] 




[0131] 

it 27 ICOLNTIia^l* I (DijOtmV&^o 
t^oT. it 31 ^(0 R, . R2 Itit 27 (DtOtm 
[0132] 

[0133] 

mitii^m&(OM»mit. it 27 CD R, . R2 (Dt 
$fc.R3 .R4 (On^Ll^iCDtR, .R2 <!:(5lt| 



[0131] 

It is similar to those of polymer I concerning Chemical 
Formula 2 7. 

Therefore, Ri ^ R2 in Chemical Formula 3 I is similar to 
those of Chemical Formula 2 7. 

[0132] 

In addition, when you inscribe concerning Chemical Formula 
2 8, R3 and the R4 display respective hydrogen atom^ 
aromatic hydrocarbon group or aliphatic hydrocarbon group, 
these being same,may be something which differs. 

[0133] 

embodiment of aromatic hydrocarbon group^ aliphatic 
hydrocarbon group which is displayed with R3 . R4 can 
listthose which are similar to those which are listed at place of 
the Rj . R2 of Chemical Formula 2 7. 

In addition, also those where R3 . R4 is desirable are similar 
toR, .R2. 

Furthermore, connecting with R3 and R4 mutually, itforms 
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[0134] 

v+w)ii. a^<* I tmm~. 4-100. 

*L<li 5-40. 5-20 A<Jff *LL^o 



it 27 a)iiji*fii^b 28 (D*iiit*{4i:a) 
itmit. it 27 (D«ii*^<b 28 om'itmifL 

(v/w)A^ ^;i/ife 10/1-1/10 SitT*fe*o 



[0135] 

*fc>ttS^«: II (7)Sft¥l^^^i^l:l* 
300-10000 SJS. ff*L<li 500-2000 gJfTfe 

[0136] 
[0137] 

^i:Sb\ *«^» II 14. fi^ft I ihlHl^lc. <b 27 

/d:Sb\ 27. it 28 T:S$tl.^^:*-:7x>^y^- 
(D^IS v+w lis fjiZECDJiy . 4-100. $e>ll»* 
L<\t 5-40. ItIC 5^20 A<»$Ll^ 



[0138] 

^bli. <b 27. ^b 28 (Dmmmii\Bi±it^ 



ring, is possible to thiophene ring to have condensed. 
As fused ring in this case, you can list benzene ring etc. 

Concerning this R3 ^ R4 , it is similar regarding Chemical 
Formula 3 1 . 

[0134] 

As for average degree of polymerization (v+w in Chemical 
Formula 3 1 ) of copolymer II which it uses, in same way as 
the polymer I, 4 - 100, furthermore preferably 5-40. 
especially 5 - 20 is desirable. 

In addition, as for ratio of structural unit of Chemical Formula 
2 7 and structural unit of Chemical Formula 2 8, structural 
unit (v/w ) of structural unit/Chemical Formula 2 8 of 
Chemical Formula 2 7, is 10/1 - 1/10 extent with mole ratio. 

[0135] 

In addition, weight average molecular weight of copolymer II 
is 300 - 1 0000 extents preferably 500-^2000 extent. 

[0136] 

end group (Xj and X2 in Chemical Formula 3 1 ) of 
copolymer II, being same respectively, may besomething 
which differs, being something which is similar to the 
polymer I, generally, case of synthesis of copolymer 11 
starting material or itdepends on ratio. 

Furthermore, it is possible also to introduce other substituent 
with the final step of polymerization reaction. 

[0137] 

Furthermore, as for copolymer II, in same way as polymer I, 
with the structural unit of Chemical Formula 2 7 and 
structural unit of Chemical Formula 2 8 is formed isdesirable, 
but it is possible to contain other monomer component. 

In that case, other monomer component makes 50 mole % or 
less, it is desirable . 

Furthermore, as for total number v+w of thiophene monomer 
which is displayed with the Chemical Formula 2 7. 
Chemical Formula 2 8, aforementioned sort, 4-100, 
furthermore preferably 5-^40. especially5 - 20 is desirable. 

[0138] 

In addition, copolymer II is good random copolymer, 
alternating copolymer, block copolymer or other whichever, 
structural formula of Chemical Formula 3 1 is something 
which includes this kind of structure. 

Furthermore, structural unit of Chemical Formula 2 7. 
Chemical Formula 2 8, being same respectively, maybe 

♦u:-^ ,..u;-.u a:4t — 
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[0139] 

it 32 li. it 27 CD R, . R. (Dm^i^s it 28 (D 
R3 .R4 (Dm^'^.ttSt>-^it3\ (DR, .R2 . 

R3 .R4 a^jfi^-y-T^^LTi^^p 

[0140] 
[<b 32] 



something which differs. 
[0139] 

embodiment of copolymer II is shown in Chemical Formula 3 
2. 

Chemical Formula 3 2, has shown with combination of Rj ^ 
R2 of Chemical Formula 2 7,combination of R3 . R4 of 
Chemical Formula 2 8 namely combination of Rj ^ R2 ^ 
R3 ^ R4 of Chemical Formula 3 1 . 

[0140] 

[Chemical Formula 32] 
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Ph 



[0141] 

a^<* III itit 28 cD^ji^fe^WL. m^itit 

33 V7F^tl^tj(DX-hi>o 




[0141] 

Next, you explain concerning polymer III. 

It is something where polymer III has structural unit of 
Chemical Formula 2 8, is shownwith for example Chemical 
iFormula3 3. 

[0142] 

[Chemical Formula 33] 



[0143] 

jt33ICOl>-Ct2-r(k.R3 fccfci;R4 ItitlSO) 



[0144] 

<b 33 (D n li^i^a^g^aL. K ft« 

^tt 11 tl^ltilc. 4-^100. ^blC»*L<li 
5^40. 5-20 A<»*Ll^o 



[0143] 

When you inscribe concerning Chemical Formula 3 3, R3 and 
R4 thoseof Chemical Formula 2 8 and being synonymous, 
desirable ones are similar. 

[0144] 

n of Chemical Formula 3 3 displays average degree of 
polymerization, in same way as the polymer K copolymer 11, 
4-100, furthermore preferably 5-40. especially 5 - 20 is 
desirable. 

In this case, repeat unit which is shown with Chemical 
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^fz. M 33 CD^^. «^t$ III (DMi^f^'A^^ 
M\t 300-1 0000 m& , »$L<I* 500-2000 fig 

[0146] 

a^t*:l]l(D5RlflsS(^b33(DX, fcckO^Xj)!*. 
K ^tS^f* II (D*aStl^fi|(7)t(7)-efc 

x,fcj:i;x2 tta^t*:iiia)^jdc<Dii5fl)tBieii 

[0147] 

«^{*llll*^b28<Dliig*1i(Di^-C?m)?K 

^ffc, ■lb 28 vntH^'j-ty:si>'^/^—(r>m 

m n I*. B55E©iiy.4~100,$blC»^L<l* 
5-40. ^IC 5-20 A<»$LL^„ 



[0148] 

it 33 -eS^tli)*^**: 111 (WmftilJlJ^^b 34 \Z 

it 34 I*, ■lb 28 Ul'^Ut 33 0 Rj . R4 Olfl^ 

[0149] 
[<b34] 



2000-6-6 

Formula 2 8 being thecompletely same polymer 
(homopolymer ), it is good even with copolymer (copolymer ) 
which isformed from structural unit where combination of R3 
and R4 differs in Chemical Formula 2 8. 

As copolymer, it is good random copolymer^ alternating 
copolymer^ block copolymer or other whichever. 

[0145] 

In addition, in case of Chemical Formula 3 3, weight average 
molecular weight of polymer 111 is 300 -10000 extent, 
preferably 500-2000 extent. 

[0146] 

end group (Xi and X2 of Chemical Formula 3 3 ) of polymer 
III, being same respectively, may besomething which differs, 
it is something which is similar to end group of polymer K 
copolymer II. 

X, and X2 case of synthesis of polymer III depend on starting 
material. 

Furthermore, it is possible also to introduce other substituent 
with the final step of polymerization reaction. 

[0147] 

Furthermore, polymer III is formed with only structural unit 
of Chemical Formula 2 8 is desirable, but it is possible to 
contain other monomer component. 

In that case, other monomer component makes 50 mole % or 
less, it is desirable . 

Furthermore, as for total number n of thiophene monomer 
which is displayed with the Chemical Formula 2 8, 
aforementioned sort, 4-100, furthermore preferably 5-40. 
especially5 • 20 is desirable. 

[0148] 

embodiment of polymer III which is displayed with Chemical 
Formula 3 3 is shown in Chemical Formula 3 4. 

Chemical Formula 3 4 has shown with combination of R3 . 
R4 of Chemical Formula 2 8 or the Chemical Formula 3 3. 

[0149] 

[Chemical Formula 34] 
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[0150] 

*fc.±lB^b 27 T^^^tl^liJi^^-r^^b^ 
it«!). ±fg^b 27 -e^^F;K^^it(t±IS^b 28 TttS 
$*i^ti3ii:^^-r^<b^JK3. ±tiit 28 Tr^^F 
tlS^iii^ ^-r^^b^iKlltL-Ctt. m+n *< 2-.20 
fig. J? *L<(i 4-1 8 fiJtO^U=l 



±tiit 27 V7F$hm^ik^^ti>it^ 

tat 28 X^7F^^m^itt^^ti>it^^tLX 
It m+n ±|B^b 28 V^^^Hi>m^&^^t^ 
it'^^tLXlt n *<.2-20 fIJg.tf*L<(i 



n it 1 P«9(D^b 28 r^F^tlS^^ 
»*L<l*^*» 4-^30 (D7U-;US. 



[0151] 



[0150] 

In addition, m+n oligomer, thiophene derivative of 2 - 20 
extent, preferably 4-18 extent is desirable as the compound 
which possesses structure which is shown with compound, 
above-mentioned Chemical Formula 2 8 which possesses 
structure which is shown with compound, above-mentioned 
Chemical Formula 2 7 which possesses structure which 
isshown with above-mentioned Chemical Formula 2 7 and 
structure which is shown withabove-mentioned Chemical 
Formula 2 8. 

In other words, as compound which possesses structure which 
is shownwith above-mentioned Chemical Formula 2 7 m+n, 
n, is 2 - 20 extent, preferably 4-18 extent as compound 
which possesses structure which is shown with 
theabove-mentioned Chemical Formula 2 8 m, as compound 
which possesses the structure which is shown with 
above-mentioned Chemical Formula 2 7 and structure which 
is shown with above-mentioned Chemical Formula 2 8, it is 
desirable. 

As for m total number, n of thiophene monomer which is 
shown with Chemical Formula 2 7 inside 1 molecule displays 
total number of thiophene monomer which is shown with the 
Chemical Formula 2 8 inside 1 molecule, is possible to have 
possessed other monomer component between. 

In addition, in this case, terminal is aryloxy group or amino 
group of the aryl group, preferably carbon number 4-30 of 
alkoxy group, preferably carbon number 4-30 of alkyl 
group, preferably carbon number 1-6 of preferably carbon 
number 1-6, it is desirable . 

In addition, this kind of compound containing other monomer 
component, preferably aryl group, especially phenyl group 
is desirable. 

[0151] 

As alkyl group of terminal, also it is possible in to be 
somethingwhich possesses branch, substituted or 
unsubstituted alkyl group of carbon number 1-6 is desirable, 
straight chain 

Especially, unsubstituted alkyl group of carbon number 1-4 is 
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[0152] 
[0153] 

fcoT<J:<. fS^mm^ 4-3Q 0t(Dtm^L<. M 

C;Kb7'J-;uSl*^bl3S1^$nTl^Ttck 
[0154] 

*L<. 3^xy^vS. 4-y5^;i/3'xy+v». 4-(t- 

[0155] 

e>^xXij;U7S/S.N-7x-;U-N-h'J;U7Sy 
N-37x^;U-N-':^7^;i/75/S. N.7xz::;U 
-N-e:7xxiJ;U75yS.N-:7x-;U-N-7>hU 
;U7S/S. N.7'x-JU-N-eU-;U7^/». V 
:^:7^;U7^yS. v7>h«j;U7Syft . vtV 
-;u7sy«§l*<^ifb*v§o 

[0156] 

\t.±Uit 28 Xyr^^^^m^^^t^it^m 
>tj:fc\c:c:T'(i. ^b28lzfcl^TR3 fcckl/Ra 

R3 fccfci; R4 i)m^(Dm^mmt^m&. m 
fOimmt^m&x^-ox^i^ 

[0157] 
[lb 35] 



desirable, can list methyl group^ ethyl group, (n-, i- ) 
propyl group^ (n-, i-,s-,t- ) butyl group etc concretely. 

[0152] 

As alkoxy group, carbon number of alky! group part thing I - 
6 is desirable,can list melhoxy group* ethoxy group etc 
concretely. 

As for alkoxy group, furthermore optionally substitutableo 
[0153] 

As aryl group, it is possible to be monocycle or poly cyclic 
ones, those of the total number of carbon atoms 4-30 are 
desirable, concretely, phenyl group* naphthyl group* 
anthryl group* phenanthryl group* pyrenyl group* 
peryienyl group and can list o-,m- or p- biphenyl group, etc 
can list particularly preferably phenyl group. 

As for these aryl group you can list aryl group etc which 
possesses the alkyl group* unsubstituted or substituent of 
carbon number l-'6 furthermore as this kind of substituent of 
optionally substitutable* . 

[0154] 

Those of carbon number 4-30 are desirable as aryloxy group, 
can list phenoxy group* 4- methyl phenoxy group* 4- 
(t-butyl ) phenoxy group etc. 

[0155] 

As amino group, and it is possible in to be something which 
possesses substituent, but those which possess substituent are 
desirable, you canlist dimethylamino group* diethyl amino 
base and diphenylamino group* ditolyl amino group* di 
biphenylyl amino group* M- phenyl-N- tolyl amino group* 
N- phenyl-N- naphthyl amino group* N- phenyl-N- 
biphenylyl amino group* N- phenyl-N- anthryl amino 
group* N- phenyl-N- pyrenyl amino group* dinaphthyl 
amino group* Jean trill amino group* di pyrenyl amino 
group etc concretely, unsubstituted 

[0156] 

As this kind of oligomer* thiophene derivative, compound 
which possesses structure which isshovm with 
above-mentioned Chemical Formula 2 8 is desirable, can 
listbelow-mentioned ones desirably. 

Furthermore, here, those where R3 and R4 are hydrogen atom 
in Chemical Formula 2 8 were illustrated, but in this case, R3 
and the R4 may be aforementioned aromatic hydrocarbon 
group* aliphatic hydrocarbon group . 

[0157] 

[Chemical Formula 35] 
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[0158] 

it 35 0) n, \t 2-10 CDSIft-efeSo 
Vh'0Xi^<. t^m^ 1-6 (D7)l=^)l&. i^m 

[0159] 

[0160] 
lit 36] 




[0161] 

36 0) m li 2-6 (D^ISTrfc^o 
Ro5 fc<tU^ Ro6 (±. -C'+ii^tt.Z^I/^i/U*.^ 

ro5 fc^cfct; ro6 li. ^^l^'tl.O-S. »$L<li 
0-2(DSIS^«f t#l3 0$fcl± 1 T?fe-5Z<t 

MB Ro5 fccfcl/ Ro6 1*. ^5'<4fe*LMi/^^{4(C 

ro5 ro6 A^* 2 Ui±Trfc^«^. R05 [5|±. 

R06 l^±l±[^-"CtM^^:orl^T^,c^:t^o 

[0162] 

[^b 37] 
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[0158] 

111 of Chemical Formula 3 5 is integer 2-10. 

R5 and R^ , being same respectively, may be somethingwhich 
differs, it is a aryl group of alkoxy group^ carbon number 
4-30 of alkyl group^ carbon number 1-6 of carbon number 
1-6 ora aryloxy group of carbon number 4-30. 

As for R5 and R« , even with unsubstituted, optionally 
substituted o 

[0159] 

In addition, as description below also thing is desirable. 
[0160] 

[Chemical Formula 36] 



[0161] 

n2 of Chemical Formula 3 6 is integer 2-6. 

Ro5 and R06 respectively, display aryl group whichpossesses 
alkyl group^ unsubstituted or substituent, it is same and it is 
possible tobe something which differs. 

ro5 and roe , respectively, 0-5, display integer of the 
preferably 0-2, but they are especially 0 or 1, it is desirable . 

It connects aforementioned R05 and Roe, to meta position or 
para position, it is desirable . 

When ro5 or ro6 is 2 or more, R05, R06 being thesame, differing, 
it is possible to be. 

[0162] 

[Chemical Formula 37] 
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[0163] 

it 37 0) m It 2-6 (Dmi&X'h^o 
U^tOX'ia-oXt^i. -It 36 O Ro5 n^lf Ro6 
roi- ro6^ ro7 fccfeU' ros lix it 36 0 ros fccfcl/ ro5 
[0164] 

[0165] 
[^b38] 



[0163] 

n3 of Chemical Formula 3 7 is integer 2-6. 

Ros^ 1^7 Ro8, being same respectively, are may 
besomething which differs, Ros and Ro6 of Chemical Formula 

3 6 andsynonymous. 

foss ro6> ro7 and ros, fos and ro6 of Chemical Formula 3 6 
andbeing synonymous, desirable ones are similar. 

[0164] 

In addition, you can list below-mentioned block copolymer 
desirably ascontains other monomer component. 

[0165] 

[Chemical Formula 38] 



[0166] 
[^b 39] 



[0167] 
[it 40] 




[0166] 

[Chemical Formula 39] 




[0167] 

[Chemical Formula 40] 



[0168] 

<b 38 CD a iS^lS c li-ftl^'+l N6 (OSIS. b 

*t|5i-r'tS<*:^ta)-c&oTtck<.^b 35 (D 



[0168] 

As for a and c of Chemical Formula 3 8 respectively as for the 
integer^ b of 1 - 6 with integer 1 - 4, as for R5 and R^ , 
beingsame respectively, it is be possible to be something 
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[0169] 

it 39 (D d. f fc^fei; h li^tl^*;tx 1-6 CDSIiJ. e 
fccfeLN* g (i^tl^'tl 1 ttzit 2 -efcU . Rs feck 

tJ:<. 35 (D Rs fc<fet; R^ <tl?iaT&'5o 
[0170] 

40 i fcckLK* k I4^ti^*4x 1^6 roSia J li 

K4a)SiaT*fcy.R5i3cki;R6 i*.^*i^tif5i 

-VijmU^i(DV&'oX=bM. it 35 0 Rs 

[0171] 

[01721 
[<b4l] 

R5 R7 




whichdiffers, Rs and R^ of Chemical Formula 3 5 and 
synonymous, 

[0169] 

As for d. f and h of Chemical Formula 3 9 respectively as for 

integer, e and g 1 - 6 respectively with 1 or 2 , as for R5 and 
R^ , being same respectively, it is be possible to besomething 
which differs, R5 and R^ of Chemical Formula 3 5 
andsynonymous. 

[0170] 

As for i and k of Chemical Formula 4 0 respectively as for the 
integer, j of 1 - 6 with integer 1 - 4, as for R5 and R^ , 
beingsame respectively, it is be possible to be something 
whichdiffers, R5 and R^ of Chemical Formula 3 5 and 
synonymous. 

[0171] 

In addition, also below-mentioned ones are desirable. 
[0172] 

[Chemical Formula 41] 




[0173] 

[Chemical Formula 42] 



[0174] 

[^b 43] 



[0174] 

[Chemical Formula 43] 
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[0175] 

it 4]. it 42. 43 ^COl^Tt2f t.p,.p2.P3 

Re .R7 fccki; Rs lt.'i:^'?*im-Vt^tji 
^tCOVh-oXt^K. it 35 (O R5 fccfci; R6 t 

[0176] 
[^b 44] 




[0175] 

When you inscribe concerning Chemical Formula 4 1 s 
Chemical Formula 4 2. Chemical Formula 4 3, as for pi ^ 
P2^ P3 and p4 respectively with integer 1 - 6, as for R5 ^ R^ ^ 
R7 and Rg , beingsame respectively, it is be possible to be 
something whichdifTers, R5 and R^ of Chemical Formula 3 5 
and synonymous. 

[0176] 

[Chemical Formula 44] 



[0177] 

it 44 (D q,. qz fc^cfcl/ li-t^tx-?^ 2-6 (DSS 
tS4^^t(7)'efeoTtck<. it 35 (D Rs fccfel>* 

R6 tmmx^ib^o 

[0178] 



111 fcJ:i;5^:i-:?x>^#j*(i. 5)4BI?ti* 
5540999 ^Bm^{^mW■ 6-170312 ^S^flS)^ 

it^m^mm^t^ztvmiiyHi^o 



[0177] 

As for qi ^ q2 and q3 of Chemical Formula 4 4 respectively 
with integer 2- 6, as for R5 , R^ and R? , being same 
respectively, itis be possible to be something which differs, R5 
and R^ of Chemical Formula 3 5 and synonymous. 

[0178] 

It is acquired by fact that polymer I . copolymer IK polymer 
HI and thiophene derivative which are usedwith this 
invention, following to U.S. Patent 5540999 specification 
(Japan Patent Application Hei 6-170 31 2 number 
correspondence), etc if it should havesynthesized, 
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0{2X -t^t^'Jv>)-^V^;U[NiCl2(bpy)]?tj:i:(7) 

[ T.Yamamoto,et al., 

Bull.Cheni.SocJpn.,56J 497(1 983)] "P. (2)t*X 
(l,.5-v^P:t^^vx>)-*v>r;U[Ni(cod)2]^ffl 
T a ^ ^ a [ T.Yamamoto,et al., 
PolymJ.,22,1 87(1990)] tjiiflz^iy^i^jti^^ 

[0179] 

ilxx^^h;u(iR). tJ{8m*q|:^^<7HU(NMR) 

[0180] 
[0181] 

zh^o:>it'^mts M^.t< 300 deg c ki±. $ 

[0182] 

**B^a) W«t EL Pi*i(7)±izSf$ . 



l^[il(37r$;K^^^ EL ^^li.SS i ±1". 

las 2. m^m 3. aA^sm 4. 5 ^ 

EL «i^l±llti<!:ll5tl<!:(Dre1ICjE 
?L;iAS. iEfL;iAISii2^1^iSlt>5)A<. *^BJ 
r'(J^7tg|zffllN-5±fe(D^t^1^<DIEfL;iA 



condensation polymerization does dihalogenation aryl 
compound. 

It does preferably. (I) Grignard reaction, it is acquired by 
method [ T,Yamamoto,et al., Polym.J.,22J87 ( 1990)] etc 
whichis polymerized method which is polymerized making 
use of dichloro (2 and 2 '-bipyridine ) nickel [Ni CI2 (bpy )] or 
other Ni complex etc [ T.Yamamoto,et al., Bulletin of the 
Chemical Society of Japan (0009 - 2673, BCSJA ), 56 and 
1497 (1983)] and, making use of (2) bis (1 and 5 
-cyclooctadiene ) nickel [Ni (cod ) <sub>2 ]. 

[0179] 

elemental analysis, infrared absorption spectrum (IR ), it 
does identification of this kind of compound, with nuclear 
magnetic resonance spectrum (nmr ) etc, it is possible . 

[0180] 

In addition, light scattering method, gel permeation 
chromatography (GPC ), it seeks average degree of 
polymerization, weight average molecular weight, with 
liquid chromatography, mass spectrum etc, itis possible . 

[0181] 

As for these compound, being something where melting point 
does not have 300 deg C or greater, or melting point, good 
quality film of amorphous state or microcrystalline form is 
acquired by vacuum vapor deposition . 

[0182] 

<this invention organic electroluminescent element 
constitution >this invention organic electroluminescent 
element, directly, has luminescent layer of one layer or more 
at least on anode, on that, possesses electron-implanted 
transport layer, cathode. 

Furthermore, with function of luminescent layer, it is not 
necessary asfor electron-implanted transport layer to be. 

configuration example of organic electroluminescent element 
of this invention is shown in Figure 1 . 

organic electroluminescent element which is shown in same 
Figure, on substrate 1, sequential has the anode 2. 
luminescent layer 3. electron-implanted transport layer 4. 
cathode 5. 

Usually, organic electroluminescent element provides positive 
hole-injecting layer, positive hole injection transporting bed 
between anode and luminescent layer , it is not necessary, but 
with this invention positive hole injection transport function 
ofabove-mentioned compound which is used for luminescent 
layer to be high.because capacity which forms uniform thin 
film on electrode is high, toprovide these layers. 
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t^ti. *f|BJT'(*, luKEroiiy. |gife)il*te(7) 
[0183] 

[0184] 

!^ t ^ iii ^ ^ t> T H ± it L r - a - h 7 ; u 

^<f^tt:m^-^t>-\ttzm-^m\z-Di^x\t'^v^ 

[0185] 

*^B^(7)^^ EL m=F(jy%^m\t. ±B^{\) 

33J:t;±I5iC(2)-e3^^*i-5fltJi$Wr-5<b^ 



[0186] 



Furthermore,, with this invention, aforementioned sort, as for 
luminescent layer itis possible to be something which 
possesses other function, it ispossible as for example positive 
hole injection transporting luminescent layer^ electron 
implantation transporting luminescent layer. 

[0183] 

<luminescent layer>luminescent layer is something which 
possesses function which forms exciton positive hole (hole ) 
and with those transport function^ positive hole of injection 
function^ of electron and the recombination of electron. 

2 layers or more it is possible to laminate luminescent layer. 

[0184] 

neutral layer is used to luminescent layer relatively for 
electronic, it isdesirable . 

neutral neutral material unit^ or it is possible to combine 
constituting method of layer, and, combining electron 
implantation transporting compound and hole fill transporting 
compound it is possible to neutral as entire layer. 

However, it combines and when electron accepting and 
electron donating of material arestrong extremely, it can see 
shift phenomena of decrease or light emitting wavelength of 
sipe wreck 7^ or other fluorescence, is not desirable. 

Concerning mixed layer which combines electron 
implantation transporting compound and hole fill transporting 
compound it mentions later. 

[0185] 

luminescent layer of organic electroluminescent element of 
this invention compound which possesses the skeleton which 
is displayed with above Formula (I ) (tetra aryl 
phenylenediamine derivative ), contains compound 
(polythiophene^ thiophene derivative )which possesses 
structure which is shown with compound and above Formula 
(2) which possess structure which is shown with compounds 
above Formula (1) whichpossesses structure which is shown 
with above Formula (1) and structure which is shown with 
above Formula (2). 

Because these compound thin film property are satisfactory, 
forms uniform thin film evenon ITO transparent electrode 

surface which has variation in hydrophilicity to bepossible, 
light emission efficiency improves, also reliability improves. 

[0186] 

These are used as host substance of dopant combining with 
fluorescence substance which it mentions later. 

This way light emitting wave length characteristic of host 
substance it changes fluorescence substance (dopant ) with 
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CD^WMIi 30--99.9wt%, t#lC 60-98wt%T*& 

m%\tmm0^^ilt 0.01-«-50vvt%.^blZli 
0.0N20wt%Trfe^^Z<t?!)<^^^Lt^o 

[0188] 

ttz. *^B^(D^^ EL m^o^^mit. %% 



C(DJi^.;g^a5»(i^i*(D 1/99-^99/1 r*3b* 
[0189] 



[0190] 



2000-6-6 

combining you use with , it to be possible, as light emitting of 
long wavelength becomes possible, light emission efficiency 
and stability of element improve. 

[0187] 

Above-mentioned tetra aryl phenylenediamine derivative or 
content of above-mentioned poly thiophene . thiophene 
derivative is30 - 99.9 wt%. especially 60 - 98 wt%, it is 
desirable . 

content of fluorescence substance 0.01 - 50 wt%^ 
ftirthermore is 0.01 - 20 wt%,it is desirable . 

[0188] 

In addition, luminescent layer of organic electroluminescent 
element of this invention laminating 2 layers or more where 
light emitting wave length differs is desirable, at that 
occasion, on the anode, laminates layer which contains 
above-mentioned tetra aryl phenylenediamine derivative 
orabove-mentioned polythiophene^ thiophene derivative 
where thin film property is satisfactory isdesirable. 

In addition, gradient structure layer which provides 
concentration gradient with each component which forms 
each layer is formed, also it is desirable to assure 
theimprovement of decrease and durability of drive voltage. 

In this case, mixing part amount is entirety 1/99 - 99/1, it is 
desirable. 

[0189] 

In addition, it is possible as constitution which possesses the 
domain where luminescent layer differs light emitting wave 
length. 

[0190] 

luminescent layer compound which possesses skeleton which 
is displayed withabove-mentioned General Formula (I ) (tetra 
aryl phenylenediamine derivative ) with layer which contains 
the phosphor and, consists of layer which contains tetra aryl 
benzidine derivative and the phosphor which it mentions later, 
especially it is desirable . 

As phosphor, rubrene or other naphthacene derivative is 
desirable. 

In this case, on anode, layer which contains tetra aryl 
phenylenediamine derivative isprovided, it is desirable . 

It makes this kind of lamination sequence, drive voltage 
decreases with , the generation and growth of occurrence and 
dark spot of current leakage is prevented, ispossible . 

In this case, between layer which contains tetra ar>'l 
phenylenediamine derivative and phosphor and layer which 
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[0191] 

h ^ ^ M li . o.OK20wt% . ^ b ic i± 

[0192] 

\zWi7^it^zt*<v^^tttiz. 

[0193] 

fliiitt^b^1^3C;)SMJ±A^. 1/99-99/K ^blcli 
10/90-90/10. if^l:: 20/80-80/20 ^fS^ttJi^^O 
lzt^Zttm^Ll\ 

[0194] 

M^moym^it. ^f-m-mizn^t^ 

^^^b^1^licDllIll*';S<t1-'5zt 
A<»*L<.*ftfl^lCli 1-lOOOnm. ^blClJ 
5-600nm. ^Z 5-500nm i:-rSCi:*^»*Ll^ 



contains tetra aryl benzidine derivative and phosphor , also it 
isdesirable to form gradient structure layer which provides 
concentration gradient with each component which forms 
each layer. 

[0191] 

As luminescent layer of <mixed layer> and this invention, 
also it is desirable, contains fluorescence substance in this 
mixed layer to make positive hole injection transporting 
compound of at least 1 kind and mixed layer of electron 
implantation transporting compound of at least 1 kind, is 
desirable as dopant. 

content of fluorescence substance dopant in this kind of 
mixed layer 0.01 - 20 wt%^ furthermore makes 0.1-15 
wt% , it is desirable . 

As for mixed layer, one which compound is mixed to uniform 
isdesirable, but when depending, it is possible to be 
something where compound exists in island. 

[0192] 

With mixed layer, because hopping conduction path of carrier 
is possible, each carrier to move through beneficial substance 
polarity, because carrier injection of polarity ofopposite 
becomes difficult to happen, organic compound becomes 
difficult toreceive damage, there is a benefit that element 
lifetime extends. 

In addition, light emitting wave length characteristic which 
mixed layer itself has bycontaining fluorescence substance in 
this kind of mixed layer, it changes it tobe possible, as light 
emitting wave length it can move to long wavelength, light 
emission intensity is raised, at same time, stability of element 
improves. 

[0193] 

luminescent layer respective degree of carrier movement and 
with carrier concentration ,generaily, weight ratio of positive 
hole injection transporting compound/electron implantation 
transporting compound, 1/99 - 99/1, fijrthermore 10/90 
-90/1 0, try proportion when it makes positive hole injection 
transporting compound of at least 1 kind and the mixed layer 
of electron implantation transporting compound of at least 1 
kind, to become especially 20/80 -80/20 extent, it is 
desirable . 

[0194] 

In addition, thickness of mixed layer, from thickness which 
molecular layer more is suitable, makes under film thickness 
of organic compound layer, it isdesirable , 1 - 1000 nm^ 
furthermore it makes 5 - 600 nm^ especially 5 - 500 nm 
concretely, it is desirable . 
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[0196] 

2-191694 ^^z^^.t^^W 3-792 

5-234681 ^<i>n. 5-239455 -^^z^S. 

F?a¥ 5-299174 -^^|g. 7-126225 

IBs 7-126226 f^gfW 8-100172 

•^'2>fg.EP0650955Al ^[ClS»E5c;KTl>§# 



•J-;i.v7$>?Ei:l^Lh'j37x-;Uvy$>:TPD). 
[0197] 



2000-6-6 

[0195] 

If it should have selected from midst of compound for 
electron-implanted transport layer which it mentions later as 
electron implantation transporting compound which is used 

for mixed layer. 

quinoline derivative, furthermore 8 -quinolinol or metal 
complex, especially tris (8 -quinolinolato ) aluminum (AIQ 
3 ) which designates its derivative as ligand is used even 
among them, itis desirable . 

In addition, also it is desirable to use phenyl anthracene 
derivatives tetra aryl ethene derivative^ tetra aryl amine 
derivative which it mentionslater. 

These compound, making use of only 1 kind and it may 
jointly use 2 kinds or more. 

[0196] 

Various organic compound which are stated in for example 
Japan Unexamined Patent Publication Showa 6 3- 295695 
disclosure s Japan Unexamined Patent Publication Hei 2- 
191694 disclosure. Japan Unexamined Patent Publication 
Hei 3- 792 disclosure. Japan Unexamined Patent Publication 
Hei 5-234681 disclosure. Japan Unexamined Patent 
Publication Hei 5-239455 disclosure. Japan Unexamined 
Patent Publication Hei 5-2991 74 disclosure. Japan 
Unexamined Patent Publication Hei 7-126225 disclosure. 
Japan Unexamined Patent Publication Hei 7-126226 
disclosure. Japan Unexamined Patent Publication Hei 
8- 1 00 1 72 disclosure. European Patent 0650955 A 1 etc can 
be used to the positive hole injection transporting compound 
which is used for mixed layer. 

for example tetra aryl benzidine compound (triaryl diamine or 
triphenyl diamine: TPD ), it is a oxadiazole derivative etc 
which possesses aromatic tertiary amine, hydrazone 
derivative, carbazole derivative, triazole derivative, 
imidazole derivative, amino group. 

These compound, making use of only 1 kind and it may 
jointly use 2 kinds or more. 

[0197] 

As compound of positive hole injection transporting, amine 
derivative, for example tetra aryl benzidine derivative, 
triaryl amine derivative which had strong fluorescence isused, 
it is desirable . 

Furthermore, making use of amine derivative which has styryl 
amine derivative, aromatic fused ring it is good. 

Especially, tetra aryl benzidine derivative derivative is used, it 
is desirable . 
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[0199] 
[^b 45] 

(Rl03)rl03 \/^=\ 

o 



(Rioi)i 



[0198] 

<tetra aryl benzidine derivative>tetra aryl benzidine 
derivative is displayed with below-mentioned Formula (3). 

[0199] 

[Chemical Formula 45] 



^(Ri04)rio* 

(Rl05}r105 (Rl06)f10S\ / 

>^ //-N (3) 



WOI 




(Rl02)fHB 



[0200] 

\t 45 yz.ryy.^xW^it^t. R,o, ~R,04 I*, ^tt 
R,oi ~Rio4 <Iir>%<Ji'^U<t^ \ fflliT'J 

— ;uST-fci)o 

riorr,o4li. ^^Cl"^^ 0 ^fcli 1-5 CDSIST'fe 
•■A r,o,~r,o4 lif^BtlC 0 IC^^^C<tli^j:L^o 

R,o5 fccfct/ Rio6 li.-?-ti-6ti7;U+;uS.7 

rio5 fcci:i; rio6 1*, ^^l-^tl 0 N4 (DSIS 

[0201] 

tL<l*^^<7>ta)-^fcoTcb<. $i^^^?>^« 
6-^20 a>t(Z)A<»SL<. M^S^ ^ 

=i+vS. 7'j-;u*. 7'j-;u^*vS. 7sy 
3^x-;u». (o-,m-,p-)K'j;uS. e 



[0200] 

When you explain concerning Chemical Formula 4 5, R)oi 
~Rio4 displays therespective aryl group ^ alkyi group^ 
alkoxy group ^ aryloxy group or halogen atom, these being 
same, may be somethingwhich differs. 

In addition, at least one among R]oi -Rio4 is aryl group. 



As for r,oi~r,o4, respectively with integer of 0 or 1-5, as for 
the rjonrKvi there are not times when it becomes 
simultaneously 0. 

Therefore, rioi+rio2+r}03+r,o4 with integer of 1 or more, is a 
quantity whichfills up condition where aryl group of at least 
one exists. 

Rio5 and Rio6 display alky! group^ alkoxy group^ amino 
group or halogen atom respectively, these beingsame, may be 
something which differs. 

fios and r,06 are integer of 0 or l'-4 respectively. 

[0201] 

It is possible to be something of monocycle or polycycle as 
aryl group which isdisplayed with R,o] --Rkm , also fused ring 
and ring fusion are included. 

total number of carbon atoms thing 6 - 20 to be desirable, 
optionally substitutedo 

As substituent in this case, you can list alkyl group, alkoxy 
group^ aryl group, aryloxy group, amino group, 
halogen atom etc. 

Concretely, you can list phenyl group. {o-,m-, p- ) tolyl 
group, pyrenyl group, perylenyl group, coronenyl basis 
and naphthyl group, anthryl group, biphenylyl group. 
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[0202] 

R,o, -R,o4 ■vm^h^TJi^^Jl&tLXlt.m 

^^;ua. x^;i.». (n-,i-)3^De 

[0203] 

Rioi -Rio4 XB^ti^7)\^^^i^&tLXlt.T^ 
[0204] 

it. :7xy+vS. 4->5^;u7xy^va. 4-(t-:;f 

[0205] 

Rioi -Rkm x^^tii>/\o^::yW.^tLXli.f^ 

[0206] 

Rioi -Km Oo'^(r>'pt6^<t^ 1 <il±7'J-;i/* 

-;u*A< 2-4 m^^t^:Lttm^L<. 

T')-)imti^=i'^\zm\x 2-4 ffls^s 

L. 5f*L<l± r,oi-r,04 CO 4^(7) 2-^4 jiA< 1 -efey. 

ticfet^ 4 f@(D^>iz>^iziiEitT' 2-^4 moyy 
'j-;u4A<#SL.2~4 <i(D7»j-;uftii 4 m 



phenyl anthryl group, tolyl anthr>'l group etc, theespecially 
phenyl group is desirable, bond position of aryl group^ . 
especially phenyl group 3 -position (Vis-a-vis bond position 
of N meta position ) or is 4 position (Vis-a-vis bond position 
of N para position ), is desirable . 

[0202] 

Also to be possible in to be something which possesses 
branch as alkyi group which is displayed with Rjoi ~Rio4 , 
those of carbon number I'-IO to bedesirable, optionally 
substitutedo straight chain 

You can list those which are similar to aryl group as 
substituent in thiscase. 

Concretely, you can list methyl group, ethyl group, (n-, i- ) 
propyl group, (n-, i-,s-,t- ) butyl group etc. 

[0203] 

Those of carbon number 1-6 of alky I portion are desirable as 

alkoxy group which isdisplayed with Rioi ~Rio4 , can list 
methoxy group, ethoxy group, t-butoxy group etc 
concretely. 

As for alkoxy group ftirthermore optionally substitutablco 
[0204] 

You can list phenoxy group, 4- methyl phenoxy group, 4- 
(t-butyl ) phenoxy group etc as aryloxy group which is 
displayedwith R|oi --Rio4 • 

[0205] 

You can list chlorine atom, bromine atom etc as halogen 
atom which is displayed with the R|oi -^Rkm . 

[0206] 

at least one among R,oi --Rkw is aryl group, but aryl group 2 - 
4 exists inl molecule as especially Rioi --Rio4 to be desirable, 
2 - 4 in the rioi-rio4 is integer of 1 or more, it is desirable . 

Especially, aryl group in molecule 2-4 exists with total, 2 - 
4in preferably r,onr,o4 at 1, furthermore preferably rjoi'-rio4 at 
I, everything of Rjoi ^Rio4 which is included is aryl group, it 
is desirable . 

Rioi ^Riw in namely, molecule in benzene ring of optionally 
substitutable 4 aryl group of 2 - 4exists with total, aryl group 
of 2 - 4 also having connected tosame ones in benzene ring of 
4 it has been allowed to have connected tothose which differ, 
but it has connected to benzene ring where especially aryl 
group 2-4 differs respectively, it is desirable . 
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^b45lCfcL^T.Rl05 . Rio6 T'S^tl^T^U^^U 
~R,04 (Di:Z5T'^lffcta)tls)*lfl)t<DA<^ 

[0208] 

R,05 .R,o6 X'm^h^7s.>fmttxit.mu^ 

^i-^U-N-hU^UTS/lt. N-:7x-;U-N-±7^ 

;u7SyS, N-:7x- ;u-N-t*:7x^ij;u75y*, 

N-:7x^;U-N-7>h'J;U75>'*.N-"7x^;U-N- 
t°b-;b75yS. v:f:7^;i/75-/S. v7>h 

'j;u75y». veb-;ix75ySS|A<^if b+i 

[0209] 

rio5s r,05 I*. ttiZ 0 r'&^C<t*<jlf $L<, 2 O 

(D7'j-;u75y*$^i!3-r^f:7x^u>Si* 

[0210] 

^Cfc. r,o,-r,04 2 Ki±(DllDl(Di#. # R.oi 
-R,<M l^±l*^'!?lR|-T*t»ll'JfSta)-e&oT 



2000-6-6 

And, furthermore aryl group of at least two it has connected to 
para position or meta position vis-a-vis bond position of N, it 
is more desirable. 



Especially 2 - 4 is 4 - or 3 -biphenylyl group, it is desirable . 

4 - Or 3 -biphenylyl group have been allowed to have existed 
together both even only one side. 

In addition, especially (1 - 2 - ) naphthyl groupx (1 - 2 - 9 - ) 
anthryl group^ pyrenyl group, perylenyl group, coronenyl 
basis etc is desirable as aryl group other than phenyl group, 
connects to para position or meta position also aryl group 
other than phenyl group vis-a-vis bond position of N is 
desirable. 



You can list those which are similar to those which are listed 
at theplace of R)oi -^Rkw in Chemical Formula 4 5, as alkyl 
group^ alkoxy group, halogen atom which is displayed 
withR,05 ^Rio6- 



And it is possible in to be something which possesses 
substituent, as amino group which is displayed with R105 s 
R106 , but those which possess substituent are desirable, you 
can list dimethylamino group, diethyl amino base and the 
diphenylamino group, ditolyl amino group, di biphenylyl 
amino group. N- phenyl-N- tolyl amino group. N- 
phenyl-N- naphthyl amino group. N- phenyl-N- biphenylyl 
amino group. N- phenyl-N- anthryl amino group. N- 
phenyl-N- pyrenyl amino group, dinaphthyl amino group. 
Jean trill amino group, di pyrenyl amino group etc 
concretely, unsubstituted 



Furthermore, when rionrio4 is integer of 2 or more, each Km 
-Ri04 beingeach same, it is possible to be something which 
differs. 



In addition, in this case at least one is phenyl group as aryl 
group, it isdesirable , namely aryl group and benzene ring 
becomingsimultaneous, 4 - or forms 3 -biphenylyl group 
vis-a-vis Natom isdesirable. 



[0209] 

Tios^ ri06 is 0 together, it is desirable , biphenylene group 
whichconnects 2 aryl amino group unsubstituted ones is 
desirable. 

[0210] 



Also these aryl group have been allowed to have existed 
together phenyl group. 

[0207] 



[0208] 
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[0211] 

it 45 0it^^0^Vt. TUCDit 46 ttzltit 

47 T*S^;|^^^b^!g^A<^t^$U^o 



[0212] 
[it 46] 



In addition, when r,05. r,06 is integer of 2 or more, Rios , the 
Rio6 being same, it is possible to be something which differs. 

[0211] 

compound which is displayed with below-mentioned 
Chemical Formula 4 6 or the Chemical Formula 4 7 is 
desirable even in compound of Chemical Formula 4 5. 

[0212] 

[Chemical Formula 46] 




(Rl07)rl07^^| 




(Rioolrioo 



[0213] 

[Chemical Formula 47] 



P(^S3 



At 



10214] 

*-r, it 46 iz-oi^xmmt^t. a, ~a4 it. 

tJ:<. Z<J)m^0m^&tLXlt R,o, ~R,M T: 
[0215] 



[0214] 

First, when you explain concerning Chemical Formula 4 6, Ai 
para position (4 position )or displays phenyl group which 
is connected to meta position (3 -position ) vis-a-vis the bond 
position of respective N, these being same, may be 
somethingwhich differs. 

Those which are similar to substituent which is listed at place 
of aryl group these phenyl group furthermore have been 
allowed to have possessed substituent, as substituent in this 
case with R|oi -R|04 are displayed canbe listed, 

[0215] 

Rio7 ~Ri 10 displays respective alky I group ^ alkoxy group^ 
aryl group, aryloxy group or halogen atom, these being 
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cnb(7)M»«»J<tLri*1b45(DR,o,-R,o4 Ot 
-5-e^lffcta)<!:l^lli<Dt<7)^^lf§Ci:A<r* 

[0216] 

r,o7-r„ol* 0 ■efe^::i:A<»*Ll^e 
[0217] 

^ Rio7 -Kx^om±\t^-'X:^W6-^^(0-Qh'0 
[0218] 

r,06 1* 45 (7) t(7)i:|5]gT'&y . r,05=r,06=0 "Cfe 
[0219] 

^b 47 {Z-Ol^xm^t^t. Ar li. N CD$£ 



T'J-^UStLTI*. \t 45 0) R,oi -Rio4 "Ca* 



ct<. ^(DJ:5^j:a^S<t:LTIi R,oi -Rkm rot 
*<*fi^l3li^b 45 (D R,o5 ^Rio6 T*a^F*vS75 



[0220] 

z, .Z2 fccfci/Z3 ii>-?-ti-f;tx7;u^;u*.7 
;u=i+v*. 7'>i-;uS. 7'J-;u:t+vS*/c 

ZttbCD*{*0il<!:LT(i^b45(7)Rio. -R,o4 ^i: 
fcfcL.Z, .Z2 fccfei; Z3 (7)9*>(D'>^j:<tt I 



thesame, may be something which differs. 

Those which are similar to those which are listed at place of 
the Rioi -R|04 of Chemical Formula 4 5 as these embodiment 
can be listed. 

[0216] 

As for rio7'-'riio, with integer of 0 or 1--4, as for r)07~-rno 0 
isrespectively, it is desirable . 

[0217] 

Furthermore, when r,07~riio is integer of each 2 or more, each 
R107 ^Riio being same, it is possible to be something which 
differs. 

[0218] 

In addition, R105 % R106 ^ ^los and r,06 those of Chemical 
Formula 4 5 and beingsynonymous, are rios^rio^-O in 
Chemical Formula 4 6, it is desirable . 

[0219] 

When next, you explain concerning Chemical Formula 4 1, 
At para position of bond position of N (4 position ) or 
displays aryl group which is connected to meta position (3 
-position ). 

As aryl group, those which are similar to those which were 
illustratedat place of aryl group which is displayed with Rioi 
-RiCM of the Chemical Formula 4 5 are listed, it is possible , 
especially phenyl group isdesirable. 

In this case, aryl group can list those which were illustrated at 
theplace of Rioi ^Rio4 furthermore as this kind of substituent 
of optionally substitutable^ . 

amino group is desirable as substituent. 

However, amino group, when depending, cyclization doing, 
has been allowedto have become heterocyclic group. 

It can select from midst of amino group which is 
displayedcohcretely with R105 ^ R106 of Chemical Formula 4 
5. 

[0220] 

Z, > Z2 and Z3 display respective alkyl group^ alkoxy 
groups aryl group ^ aryloxy group or halogen atom, these 
being same, may be something which differs. 



Those which are similar to those which are listed at place of 
the Rioi ^Rio4 of Chemical Formula 4 5 as these embodiment 
can be listed. 

However, at least one inside Z, . Z2 and Z3 displays aryl 
group which is connected to para position or meta position of 
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7 'J - ;i/ * L r li . ( 1 -,2.) -ryf-jim. 

[0221] 

^/c.z, -Z3 v^^ti^±t^T'j-)imtm^ 

*^ WLTl^rt;cfe<. aitStLr li Rio, -R,o4 



I* 1 ]a±(DS^T:fe'5o 

sl~s3 (i . 0 Sfcfi 1 r-fe^zt 

L<. sl'-s3 (7) 1 ii^/cli 2 ® A< 1 T*fe 

C:(7)ii^.sKs3 A< 1 V&^t^lZ^^tl^ Z, 

^Z3 li.N a)$S^^4Mlcj^LT/^^{i*fc(i> 

[0222] 

UtS. 51-^53 2 JJJl±a)SISa)<!:^. ^ Z, -^Z3 



[0223] 



is 



*fc.<b47(DR,oo fccfcl>*r,ool*^b46CDR,o7 
cfct/ r,07 i:^^f5J8Trfey.^b 47 (D R,o5 . 
R106 .riosfcctU^ r,06li<b 46 (7)t,0i:#>^ef^8 

[0224] 

it 46 (D^b^!^(D«T*t. <b 48-^b 53 TrS^H 
§<b^felA<»$Ll^o 



bond position of the N, but ever>'thing of Ar. Z] -Z3 
simultaneously are not times whenit becomes phenyl group 
which is connected to para position or meta position vis-a-vis 
bond position of N, 2-3 of benzene ring of 4 has aryl group 
of I respectively in para position or meta position, it is . 
desirable . 

Therefore, I or 2 among Zi -Z2 is this kind of aryl group, it 
isdesirable . 

As ar}'l group, also (I - 2 - ) naphthyi group^ (1 - 2 - 9 - ) 
anthryl group, pyrenyl group, perylenyl group, coronenyl 
basis etc is desirable, but the phenyl group is most desirable. 



[0221] 

In addition, those above-mentioned aryl group which is 

displayed with Zj --Z3 has been allowed to have possessed 
substituent, as substituent at place of R,oi ~-Rio4 illustrated can 
be listed. 

Especially, it can select from amino group where amino group 
is desirableas substituent, is displayed concretely with R105 ^ 
Rro6 • 

sNs3 is integer of 0 or 1-5 respectively, but as for these 
thereare not times when it becomes simultaneously 0, sum 
total is the integer of 1 or more. 

si --53 is 0 or 1 respectively, it is desirable , furthermore 1 or 2 
of 81-53 from 1, remainder 0, kind ofcombination which is is 
desirable. 

In this case, when sl~s3 1 being, Z| -Z3 which is included is 
aryl group . especially phenyl group which is connected to 
para position or the meta position vis-a-vis bond position of 
N, it is desirable . 

[0222] 

Furthermore, when sl--s3 is integer of 2 or more, each Z| -Z3 
beingsame, it is possible to be something which differs. 

[0223] 

In addition, as for Rioo and rjoo of Chemical Formula 4 7 R107 
and r,07 of Chemical Formula 4 6 being each synonymy, 
R105 V R106 ^ ^^105 and rio6 of Chemical Formula 4 7 those of 
Chemical Formula 4 6 being each synonymy, desirable ones 
aresimilar. 

[0224] 

compound which is displayed with Chemical Formula 4 
8-ChemicaI Formula 5 3 is desirable even in the compound of 
Chemical Formula 4 6. 



[0225] 



[0225] 
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[^b 48] 

(Rl13)rl13 



[Chemical Formula 48] 




(Rii4)m4 



^ (Rl05)ri05 (^108)r108 \ ^ 




(Riio)mo 



{Rl07)r107 




(Rl1l)f111 ^= 



(Rl08)l 



noa 



[0226] 
[^t 49] 



(Rl13)r113 




[0226] 

[Chemical Formula 49] 
(Rii4)rii4 

\ 



fo \ \ / (Rl05)r105 (Rl06)r106 

(Rl09)f109 ^ K /=|=\ /=:|:r 



(Rl07)i 



(Rill), 



rill 






=^ (Rii2)rii2 



[0227] 
[^b 50] 



[0227] 

[Chemical Formula 50] 



Page 88 Paterra Instant MT Machine Translation 



JP2000156290A 2000-6-6 




[0229] [0229] 

[<t 52] [Chemical Formula 52] 
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'V(Rl14)r114 



(Rl1l)r111 




(Riio)mo 



(Rl07)r107 



^ (Rl08)r108 



[02301 
[^b 53] 

(Rl13)r113 



(RlOG)rl09 



(Rl07)rt07' 




[0230] 

[Chemical Formula 53] 

(Rl14)r1l4 



108 



(Rl12)f112 



[0231] 

ib48-'lb53(D#^lCfcl>X.RnnRn4i±^'^^ 
[0232] 

rnnr.H 1*. ^b 48-^^b 53 (Ol^irtllZiSl^Xt 0 
[0233] 



[0231] 

In each of Chemical Formula 4 8~Chemical Formula 5 3, 
Rjii-Ri 14 displays respective alkyl group^ alkoxy group, 
aryl group, aryloxy group or the halogen atom, these being 
same, may be something which differs. 

Those which are similar to those which are listed at place of 
the Rioi "-Rio4 as these embodiment can be listed. 

[0232] 

As for rin'-riu respectively with integer of 0 or 1-5, as for the 
rni~i'ii4, 0 is in which of Chemical Formula 4 S-Chemical 
Formula 5 3, it is desirable . 

[0233] 

Furthermore, when rm^rin is integer of each 2 or more, each 
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# Rm,~R„4 |5l±li|5]-T'tM?d:^troT'&oT 
[0234] 

it 4Z-it 53 (D^^iZfil^X. R,o5 -Rnofccfci; 
rio5~riioli. -?-tL-f*t<b46(Dta)i:(5]8-efe''J. 

[0235] 

-ys. it 47 (D1b^tl©'fT?t.ib 54-(b 59 T'« 
$*l^^b^^^JA«WSLL^. 



[0236] 
[<b54] 

(Rll7)f117N(^ \ 

M 

N 

•0 



(Rii5)m5^ 



Rmi-Rii4 being same, it is possible to be something which 
differs. 

[0234] 

In each of Chemical Formula 4 S-Chemical Formula 5 3, Rjos 
-R,io and r,o5~-r,io, those of respective Chemical Formula 4 6 
and being synonymous, desirable ones are similar. 

[0235] 

compound which on one hand, even in compound of 
Chemical Formula 4 7 isdisplayed with Chemical Formula 5 
4-Chemical Formula 5 9 is desirable. 



[0236] 

[Chemical Formula 54] 
^ 3^{Rii8)ril8 
(Rt05)ri05 (Ri06)r106\ / 




Ari 




y=^(Rl16)r116 



[0237] 
lit 55] 



(Ri2d)rl20 



[0237] 

[Chemical Formula 55] 



(Rii5)m5' 



^ ^(RiiB)rli8 

(Rl05)r105 (Rl06)n06V-^ 




[0238] 
lit 56] 



[0238] 

[Chemical Formula 56] 
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[0239] 

(Rll7)r117N^ 

\ ff (Rl05)r105 (Ri06)ri06 



[0239] 

[Chemical Formula 57] 



N 



(Rii5)m6^^-/ 
Ar; 

[0240] 

[lb 58] 
Are 

(Rl20)r12ONC ^ 




^=^{Rl16)r116 



Arc 



[0240] 

[Chemical Formula 58] 



// (Rl05)r105 {Rl08)r106 \__/ 



V(Rii8)mB 




[0241] 
[^b 59] 



[0241] 

[Chemical Formula 59] 
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(Rl20)r12O>^^ \. ^(Rl18)r118 






(RiieViie 



[0242] 

-rtl7U-;U*^SL.-(b54(D Ar, i: Ar2 .lb 
55 (D Ar, t Ar3 . <b 56 (D Ar, t Ar, i: Ar3 . 
\t 57 0 Ar4 i: Ars . lb 58 CD Ar4 <t Are > \t 
59 (7) Ar4i: Ars t Ar^ -^tl-^tll^I— Trt . 



7'j->IUS(D*<*i5»J(tLr l±^b 45 (D R,o, -R,o4 
[0243] 

\t 54'^^b 59 0 Rns. \t 54. ^b 56. \t 57. -(b 59 
0 Rn6. \t 55. lb 56. ^b 58. ^b 59 0) R,2ott. 

-t*i-?ti7;u+;uS. 7;u=i+v*. 7U~;u 

L. ^b 54. ^b 57 (7) Rh5^ Rm6> ^b 55. \t 58 (D 
Rii5<t R,2o. ^b 56. ^b 59 CD R„5<t Rii6<t R,2ot 



C*tb(D*i*^i:LTIi<b45C7)R,o, -R,o4 tot 
[0244] 

^b 54-^b 59 CD r,,5. \t 54. ^b 56. <b 57. ib 59 
CD rne. ^b 55. lb 56. ^b 58. jb 59 CD r,2o(i. 0 
K4 0eiST'fc§)&<.r,,5.r„6.r,2oli 0 



[0245] 



[0242] 

In each of Chemical Formula 5 4'-ChemicaI Formula 5 9, Arj 
-Ar6 displays aryl group respectively, the Ar, of Chemical 
Formula 5 4 and Ar, of Ar2 . Chemical Formula 5 5 and Ar| 
of the Ar3 . Chemical Formula 5 6 and Ar2 and Ar4 of 
Ar3 ^ Chemical Formula 5 7 and Ar4 of the Ars x 
Chemical Formula 5 8 and Ar4 of Are ^ Chemical Formula 5 
9 and Ars and Are , beingsame respectively, may be 
something which differs. 

Those which are similar to those which are listed at place of 
the Rioi -^RjcM of Chemical Formula 4 5 as embodiment of 
aryl group are listed, it ispossible , phenyl group especially is 
desirable. 

[0243] 

Ri2o of R,i6. Chemical Formula 5 5. Chemical Formula 5 
6. Chemical Formula 5 8. Chemical Formula 5 9 of R] 15. 
Chemical Formula 5 4. Chemical Formula 5 6^ Chemical 
Formula 5 7. Chemical Formula 5 9 of Chemical Formula 5 
4--Chemical Formula 5 9 displays therespective alkyl group, 
alkoxy group^ aryl group, aryloxy group or halogen atom, 
it is same as Rns of the Chemical Formula 5 4. Chemical 
Formula 5 7 and Rns of R^^. Chemical Formula 5 5. 
Chemical Formula 5 8 and R,,5 of R,20x Chemical Formula 5 
6^ Chemical Formula 5 9 and the Rne and R,2o respectively 
and it is possible to be somethingwhich differs. 

Those which are similar to those which are listed at place of 
the R,oi ^Rio4 of Chemical Formula 4 5 as these embodiment 
can be listed. 

[0244] 

''120 of rue- Chemical Formula 5 5. Chemical Formula 5 6^ 
Chemical Formula 5 8. Chemical Formula 5 9 of r^s^ 
Chemical Formula 5 4. Chemical Formula 5 6. Chemical 
Formula 5 7. Chemical Formula 5 9 of Chemical Formula 5 
4-Chemical Formula 5 9 is integer of 0 or 1-4, but rns. rue* 
T] 20 is 0, it is desirable . 

[0245] 
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it 54. it 57 <r> Riws it 54-(b 59 0) R,,8. it 55, 
it 58 (D Rn9 li^ -t+L^^lT^U^^US. 7;U3^ 

SL, it 54. -lb 57 (7) Rmt Rns. 'fb 55. •(b 58 
(D Rutt R„9i:l*^tL-?*iP— "Ct^'tt-Stro 



c:tiba)*<*^Ji:LTIi<b45<DR,o,~R,o4 CJi: 
[0246] 

it 54. -lb 57 (D r„7. it 54~<b 59 © r,,,. it 55. 
lb 58 0 r„9l*. 0 ^fcl* 1-5 0^iaT'fe-SA<. 
Tin, r,i8. rn9 1* 0 VhitZtt^W^Ll^'o 

[0247] 

tffc. -lb 54~'(b 59 l;^sL^T. r„5. ^,6. r,2o t>^ 2 
lil±(7)SI!l-C&'l.<!:^. R,,5 |5l±. R„6 f5l±. 
R,2o l^±(*^^f^-T't,M'Ef-i)t(7)T'fc-:)Tt 
<fe<.r,n.rn8.rn9*< 2 l^±(;)Sitr'&^i:#. 
R,,7 [5l±.R„8 l^±.R,,9 I^±l*^^l5l-T't 

[0248] 

^b 54~^b 59 0^^\Ztil\XsKm .Rio6 .r,05 

fccfci; r,06 i*ib 45 0t(j>tmmxib^}. 

rio5=rio6=0 ■efe€)C:i:A<»^LL^ 
[0249] 

JilTlc. -lb 45 (7)^b^1^(Dm<*i5>J^5^-rA^ * 



tats, it 60. it 62. lb 64. -lb 66. it 69. 'lb 72. 
it 75. -lb 79. ib 84. it 88. 'tb 92. it 96 
it-^&y. -lb 61. lb 63. it 65. ■(b 67-68. it 
70-71 . -lb 73-74. it 76-78. -lb 80-83. it 
85-87. •fb 89-91. ■fb 93-95. it 97-100 IC R,o, 



COa^l-fcL^T. Ar, -Ars ^^t^T. -T-^r 



Rn9 of Rng^ Chemical Formula 5 5^ Chemical Formula 5 8 
of Rn?^ Chemical Formula 5 4-Chemical Formula 5 9 of 
Chemical Formula 5 4^ Chemical Formula 5 7 displays 
therespective alkyl group^ alkoxy group ^ aryloxy group or 
halogen atom, it is same as Rn? of the Chemical Formula 5 
4. Chemical Formula 5 7 and Rug and Ri 19 of R, ,8> 
Chemical Formula 5 5^ Chemical Formula 5 8 respectively 
and it ispossible to be something which differs. 

Those which are similar to those which are listed at place of 
the Rioi --Rkm of Chemical Formula 4 5 as these embodiment 
can be listed. 

[0246] 

rn9 of rugs Chemical Formula 5 5s Chemical Formula 5 8 
of rn?. Chemical Formula 5 4-Chemical Formula 5 9 of 
Chemical Formula 5 4^ Chemical Formula 5 7 is integer of 0 
or 1-5, but rii7v rns* ^u9 «s 0, it is desirable . 

[0247] 

Furthermore, when rus^ rn6H ^120 is integer of 2 or more in 
Chemical Formula 5 4--Chemical Formula 5 9, the Rns, Rne, 
R120 being each same, it is possible to besomething which 
differs, when rn?^ rng^ ri]9 is integer of 2 or more, the Rui, 
R]\s, Rii9 being each same, to be something whichdiffers it is 
possible. 

[0248] 

In each of Chemical Formula 5 4^Chemica! Formula 5 9, 

R105 ^ R106 V r)05 and rio6 those of Chemical Formula 4 5 
andbeing synonymous, are rjo5=rio6=0, it is desirable . 

■ [0249] 

Below, embodiment of compound of Chemical Formula 4 5 is 
shown, but this invention isnot something which is limited in 
this. 

Furthermore, Chemical Formula 6 0^ Chemical Formula 6 
2s Chemical Formula 6 4. Chemical Formula 6 6^ 
Chemical Formula 6 9^ Chemical Formula 7 2^ Chemical 
Formula 7 5v Chemical Formula 7 9> Chemical Formula 8 
4. Chemical Formula 8 8. Chemical Formula 9 2s 
Chemical Formula 9 6 with General Formula , in Chemical 
Formula 6 I . Chemical Formula 6 3. Chemical Formula 6 
5v Chemical Formula 6 7-68^ Chemical Formula 7 0-^71^ 
Chemical Formula 7 3-^74^ Chemical Formula 7 6-78^ 
Chemical Formula 8 0'-83x Chemical Formula 8 5-87. 
Chemical Formula 8 9~9K Chemical Formula 9 3-95 > 
Chemical Formula 9 7-100 has shown the embodiment with 
RiQ] or other combination. 

At time of this indicating, excluding Ari -Are » we have 
shown thetime of all H with H, when substituent exists, show 
only the substituent, any other things it is a H, it means . 
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[0250] 
lit 60] 



[0250] 

[Chemical Formula 60] 




Rl16 Rii7 



[0251] 
[^b6l] 



[0251] 

[Chemical Formula 61] 
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[0254] 

[Chemical Formula 64] 

^183 Rl84 



Rl69 

Rl37 ?^38 Rl41 R^42 





^^139 Ri4o Ri43 Rl44 
Rl54 Rl13' 



^115 




111 



[0255] 
[it 65] 



[0255] 

[Chemical Formula 65] 
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[0256] 

[Chemical Formula 66] 
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^^=( ^130 Ri4o Ri43 Rl44 

'Rl04 ^113 
Rl09 ^114 

Rl03 

Rl05 f V-R1O6 Rl15 



R1O6 Rl07 



Rue Rti7 



[0257] 
[<t 67] 



[0257] 

[Chemical Formula 67] 
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[0258] [0258] 

[ <k 68] [Chemical Formula 68] 
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[0261] [0261] 

lit 71] [Chemical Formula 71] 
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[0263] [0263] 

Ut 73] tChemical Formula 73] 
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[0264] [0264] 

Hb 74] [Chemical Formula 74] 
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[0265] 
[^b 75] 

R212 ^ ^ R209 



[0265] 

[Chemical Formula 75] 
^215 Rate 






^ fi ^214"^ ^) R217 

) \ R^37 Rl38 Rl41 R^42 
R213 \ 

N- 

R204 R2O8 ( ) R2O6 

R203 Ar^ Ar2 R207 



[0266] 
Wt 76] 



[0266] 

[Chemical Formula 76] 
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[0267] 
[^b 77] 



[0267] 

[Chemical Formula 77] 
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fk? 7 



No° " ^> ^* Rsoi^RtM R»$~R«« R209~R»i3 R««~R,w Rjai^Rm 

Vn-ll -^-CHa -^-CHg H H H H H 

VIM2 -O-O -Q~Q H H H H H 

VII-13 ~Q H . H H H H 

Vn-14 Ph -©"^"^s H H H H H 

CH3 CH3 

VIMS _W H H H H H 

VIMS ""^^^ H H H H H 

VIM7 JCO >C0 H H H H H 

VIMS XJCO H H H H H 



[0268] [0268] 

lit 78) [Chemical Formula 78] 
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[0269] 
lit 79] 



[0269] 

[Chemical Formula 79] 




R224 

R137 ?^38 ^141 Ri42 




R203 Ar-^ 




Rise Ri40 R143 R144 ^ 

R223 ( /~R22C 



222 ^^221 



[0270] 

[^b 80] 



[0270] 

[Chemical Formula 80] 
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[0271] 



[0271] 

[Chemical Formula 81] 
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its 1 

it-^^ Ar, Ar, R»,~R»04 Rl!lS~Rm Rs24~R.« R214~Rjl8 R|37~Rl44 

No. — ■ 

VI1H2 -O-CH3 -0-C"3 H H H H H 

Vm-13 -O-Q H H H H H 
CH3 CH3 

VIlI-14 H H H H H 

VI1M5 H H H H H 



VIll-16 ~W 



VIII-17 -^-OPh -Q-OPh H 
PH3 CH3 



H H H H H 

H H H H 



VIIM8 -0 

CH3 CH3 



H H H H H 



[0272] [0272] 

[^t 82] [Chemical Formula 82] 
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[0273] 
(^b 83] 



[0273] 

[Chemical Formula 83] 
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[0275] [0275] 

[■lb 85] (Chemical Formula 85] 
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[0276] 
lit 86] 
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[0276] 

[Chemical Formula 86] 
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X X X X X 
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[0277] 
lit 87] 



[0277] 

[Chemical Formula 87] 
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[0279] [0279] 

lit 89] , [Chemical Formula 89] 
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[0280] 
lit 90] 



10280] 

[Chemical Formula 90] 
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[0284] 
[it 94] 



[0284] 

[Chemicai Formula 94] 
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fb9 4 



No ^< Ar, RjOl~KaM R»19~RMa R924~Rm7 R»M~R318 Ri37~R.« 



XI.12 -q^ 



H H H H H 



XI-13 >=< H H H H H H 





XI-14 -O -O H H H H H 



XI-15 -©-OCH3 -O-OCH3 H H H 



[0285] [0285] 

lit 95] [Chemical Formula 95] 
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CH3 CH3 

XI-17 H H H H H 



XI.18 \=/-\=/\=/^\=/H H H H H 



XI-19 H H H H H 

0 O 
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nt; 97] [Chemical Formula 97] 
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[0288] 
[fb 98] 



[0288] 

[Chemical Formula 98] 
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[0291] 
[02921 

T"K57'J-;U^>vv>^^tt:|4. Jean 
Piccard, Herr. Chim. Acta., 7,789(1924) .Jean 
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ea 
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[0291] 

tetra aryl benzidine derivative making use of only 1 kind and 
it may jointly use 2 kinds or more. 

[0292] 

Jean Pice ard, Herr. Chim, Acta., 7,789 (1924), Jean Pice ard, 
Journal of the American Chemical Society (0002 - 7863, 
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Piccard. J. Am. Chem. Soc, 48, 2878(1926) ^ 

^ztt^v^.^mw- 8-48655 ^'J>mmlz'^^ 



[0293] 

7.^<7h;i/(NMR)l|ICj:oT|5]^-r*Ci:A<T*^ 



[0294] 

640-2000 ?I)tO^^TM^t*>. 190-^300 deg C 
0WiB^.. 80-200 deg C (Dii,:y^^XfE^;S]t^ 

^i^L. m'^oM^mmmiz^'oxmMxmi^u 
^xmm^^o 

m^it. N,N' -v37x::i;U-N,N' -tXH' -(N-^^x 

-;u.N-3.>^;u:7x:::;i/7sy)t*:7x-;i/.4.>r 



[0295] 



63-264692 tlTl^^cfc9?i^b^ 



hUX(8-+/'J>'7K)7;US-^AI?(7) 8- 



JACSAT ), following to method which is stated in48 and 
2878 (1926) etc, or corresponding, synthesizes tetra aryl 
benzidine derivative, to be possible, following to Japan 
Unexamined Patent Publication Hei 8-48655 disclosure, etc if 
it should havesynthesized. 

Concretely, with di (biphenyl ) amine compound and di iodo 
biphenyl compound ^ or N, N&apos;-biphenyl benzine 
compound and iodo biphenyl compounds or other 
combination, it is acquired with thing (Ullmann reaction ) 
which is heatedunder existing of copper according to 
compound which is made the objective. 

In addition, it can acquire in same way even under existing of 
thetrialkyl 7t^7.t>r> complex of /^i- di ^I^, 

[0293] 

tetra aryl benzidine derivative, mass analysis s infrared 
absorption spectrum (IR ), <sup>lH. '^Cnuclear magnetic 
resonance spectrum is possible identification with such as 
(nmr ). 

[0294] 

These tetra aryl benzidine derivative show high glass 
transition temperature of high melting points 80-200 deg C of 
190 - 300 deg C with molecular weight of 640 - 2000 extent, 
with transparent with such as conventional vacuum vapor 
deposition stability form amorphous state even with room 
temperature or higher, satisfactory film is acquiredwith 
smooth, furthermore that is maintained over long period. 

Furthermore, those which do not show melting point in these 
compound, display amorphous state regarding high 
temperature. There is also a for example N, 
N&apos;-biphenyl-N, N&apos;-bis [- 4 &apos;- (N- 
phenyl-N- 3- methylphenyl amino) biphenyl-4- yi ] benzidine 
etc. 

Therefore, without using binder resin, making thin film it is 
possible with that itself. 

[0295] 

With <iuminescent layer phosphor>this invention, phosphor 
which is a compound which possesses light emission function 
in luminescent layer is contained. 

As this kind of fluorescence substance, you can list 
compounds for example quinacridone> rubrene. styryl 
kind of dye or other compound which isdisclosed in for 
example Japan Unexamined Patent Publication Showa 6 3- 
264692 disclosure. 

In addition, you can list metal complex dye or other quinoline 
derivative^ tetra phenyl butadiene^ anthracene^ perylene^ 
coronene^ I 2- phthaloperinone derivative etc which 
designates tris (8 -quinolinolato ) aluminum or other 
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8-12600 -^0:7x::i;UT>h7 



[0296] 

63-264692 3-255190 4#gB¥ 

5- 70733 ^.^^mW' 5-258859 13 ¥ 

6- 215874 ^m\zm7F^*lXl^^t0^mii>Z 



[0297] 

OA. eX(8-4r/'Jy^h)T<7>vH7A. ex(K 

>y{f}-8.^y'jy^h)Srp\ ex(2-^^;u-8-^ 
y'jy^h)7;i.^^'i7A;*-+vh\ K'jx(8-^y'j 
>'^hH>v'!7A.h»j::^(5-p«^;u-8.+y'jy^h) 

T)l^ZL^l,. 8-+y'J>'^h'J5"'!7A. hUX(5-^ 
PP-8-+/'J/7h)**U'!7A. eX(5-^PP.8-^ 

-/'j>'7h)*;uv'!7A.5,7-v<7p;u-8.4^yu-/^ 

K7';US^'t7A. K'JX(5,7-v^P^.8-tKP+v 

^/uy^h)7;u5-'>A.,-Kij[irpHii)-ex{8- 
tKp+v-5-^yu-;u)^^^>]lfA<fe§o 

[0298] 

8>+y'J/-;^^^l^L^(7)ig*^*c7)^^?()^^zfft(7) 
S2<i^^^-r*7;u^-OAin*T'36ortcfc 
<. 

eX(2-y^;U-8-+/U/^h)(7xy^h)T;US:^ 
OA(III) . 

eX(2->«^JU-8-^y'J^7h)(;j-;i.K^UV^K) 
7;i/^-0A(II]) . 

t*x(2-^^;u-8-+y'jy^h)(>^-^u7^K)T 
;u=^'!7A(iii) . 

ex(2-p«^;u-8.+yuy^h)(/^^-^7U7^K)7 

;U=:^'^A(lll) . 



8-quinolinoi or its derivative as ligand. 

Furthermore, also tetra ar>'l ethene derivative etc of phenyl 
anthracene derivative. Japan Unexamined Patent Publication 
Hei 8-12969 number of Japan Unexamined Patent Publication 
Hei 8-12600 number is listed. 

fluorescence substance making use of only 1 kind and it may 
jointly use 2 kinds or more. 

[0296] 

As luminescent layer phosphor, quinoline derivative is 
desirable, ftirthermore 8 -quinolinol or the aluminum complex 
which designates its derivative as ligand is desirable. 

As this kind of aluminum complex, those which are disclosed 
in Japan Unexamined Patent Publication Showa 6 3- 264692 
numberjapan Unexamined Patent Publication Hei 3- 255190 
number, Japan Unexamined Patent Publication Hei 5-70733 
number, Japan Unexamined Patent Publication Hei 5-258859 
number and Japan Unexamined Patent Pubhcation Hei 
6-215874 number etc can be listed. 

[0297] 

Concretely, first, there is a tris (8 -quinolinolato ) aluminum, 
bis (8 -quinolinolato ) magnesium, bis (benzo {f } - 8 
-quinolinolato ) zinc, bis (2 -methyl-8-quinolinolato ) 
aluminum oxide, tris (8 -quinolinolato ) indium, tris (5 
-methyl-8-quinolinolato ) aluminum. 8-quinolinolato lithium 
and a tris (5 -chloro-8-quinolinoIato ) gallium, bis (5 
-chloro-8-quinolinolato ) calcium. 5,7-dichlor-8-quinoIinolato 
aluminum, tris (5 and 7 -dibromo-8-hydroxy quinolinolato ) 
aluminum, poly [zinc (II ) -bis (8 -hydroxy-5-quinolinyl ) 
methane ] etc. 

[0298] 

In addition, 

8 -quinolinol or it is good even with aluminum complex 
which possesses other ligand to other than its derivative, 

As this kind of ones, 

bis (2 -methyl-8-quinolinolato ) (phenolate ) aluminum (HI ), 

bis (2 -methyl-8-quinoIinolato ) (ortho- credit Zola jp7 ) 
aluminum (III ), 

bis (2 -methyl-8-quinolinolato ) (meta— cresolato ) aluminum 
(111 ), 

bis (2 -methyl-8-quinolinolato ) (para-cresolato ) aluminum 
(HI ), 
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if7.(2->^;i'-8-^y'j/'7K)(;j-;uh-7i-;u7x 

t*7.(2->5^;U-8-+>"J/^h)(-»»^--7i-;U7xy 
7h)7;U5-'t7A(!ll) . 

t*7.(2-y^;L.-8-4=-y'j/^i~)(/^7-3'x-;u7iy 

7h)(2.3-v>^;U3'iy^h)7;U5-0A(lll) . 
t*X(2->5^;U-8-+>"J/7h)(2,6-v^^;U7xy 

^h)T;u5-'t?A(iii) . f7.(2-p«^;u-s-^y'J/ 

vh)(3,4-v>5^;U7xy7h)7JUS-'^A(III) . 

t*7.(2-p«^;u-8-^y'j/7h)(3,5-vy5^;u7x>' 

7h)7;i'5-'!7A(III) , t*7>(2-^5^;U-8-+y'J>' 
7h)(3,5-v-tert-:^f5^;U7xy7K)7^U5-'t7A 
(III) . eX(2->5^;i/-8-4r/'J>'7h)(2,6-v7xz: 
;U7xyvh)7^US-'!7 A(lll) . t*X(2-jtTF;U-8- 

^y"j/^h)(2,4,6-h'j:7x-;u:7xy7h)7;us- 

-tzAUIl) . t'X(2-^5^;U-8-^>"J>'^h)(2,3,6-h , 

'jp«^;u:?xy^h)7;us-'t7A(iii) . t*7.(2-> 

5^;U-8-+y 'J h)(2,3,5,6-T" h^P'T^U^'xy 7 

h)7;i'5-'^ A(iii) . t'x(2-p«5^;i'-8-+yij/^ 

h)(l-t-7h^h)7;U5-0A(l]I) . t*X(2-y^ 
;u -8- 4^ >" J y ^ h )(2- :^ 7 h ^ h ) 7 5 - A 
. eX(2,4-v^<5^;i/-8-JF/'J>'7h)(^^Uh- 
7'x^;U7xy7h)7-'U5-'t7A(lll) . fX(2,4- 

i;^^;u-8-+>"jy^h)(/^7-:7xzL;u:7x/^h) 
7;u5-';7A(iii) , t*x(2,4-vy5^;u-8-+y'j>' 

7h)(>^-:7x^;U7x/7h)7;U5-'t7A(III) . 
t*7.{2,4-VPt^;U-8-4^/'J/^h)(3,5-v;<^;i'7' 
i>'7h)7^U5-'t7A(III) . t*;^(2,4-v^^;U-8- 
+>"J/7h)(3,5-v-tert-:?5^;U7xy^h)7;U5 

-OA(in) . t*7.(2->T;u-4-xT;u-8-^y'j/ 

7K)(/^^-'>bV*7h)7;U5-'t7A(lIl) . t*X(2- 

>^;u-4-> h^v-8-^y'J y^hx/ ^7-'7i-;u:7 

i/7h)7;U5-'!?A(lIl) . t*X(2-P<^;U-5-'>7 
y-8-^y'J/7h)(7|-;UK-'i7UV*7h)7;U5-'t7A 
(III) . t*7.(2->5^;U-6-h'J3?;U:tn>^;i'-8-+ 

[0299] 

h)T;U^-^ A(III) . ex(2,4-v/5^;u-8-^y'j 

y^h)7;U^-0A(IlI) -//-7|-4^V~e7.(2,4-v> 

^;u-8.+/U/^h)r;i/S-'!7A(iii) . ex(4- 
x5^;u-2.>^;u-8-+yu>'^h)T;u^-'^A(iii) 

-/i-:t+V-e7.(4-X5";U-2->^;U-8-+yU>'^ 
h)7;US-0 A(lll) . eX(2.>^;i/-4->h*v 

+y'J>'^h)T;i-^-^A(in) -/i -:^-^V-t'X(2. 

>^;u-4->h+v4y'J>'^h)7JU^-0A 
(III) . ex(5-v7y-2.>^;u-8-+y'jy^h)7 



bis (2 -methyl-8-quinolinolato ) (ortho-phenyl phenolate ) 
aluminum (111 ), 

bis (2 -methyl-8-quinolinolato ) (meta- phenyl phenolate ) 
aluminum (III ), 

bis (2 -methyl-8-quinolinolato ) (para-phenyl phenolate ) 
aluminum (III ), bis (2 -methyi-S-quinolinolato ) (2 and 3 
-dimethyl phenolate ) aluminum (II! ), bis (2 
-methyl-8-quinoIinolato ) (2 and 6 -dimethyl phenolate ) 
aluminum (III ),bis (2 -methyl-8-quinolinolato ) (3 and 4 
-dimethyl phenolate ) aluminum (III ), bis (2 
-methyl-8-quinolinolato ) (3 and 5 -dimethyl phenolate ) 
aluminum (III ), bis (2 -methyl-8-quinolinolato ) (3 and 5 
-di-t-butyl phenolate ) aluminum (III ),bis (2 
-methyl-8-quinolinolato ) (2 and 6 -biphenyl phenolate ) 
aluminum (111 ), bis (2 -methyl-8-quinolinolato ) (2, 4 and 6 
-triphenyl phenolate ) aluminum (III ), bis (2 
-methyl-8-quinolinolato ) (2, 3 and 6 -trimethyl phenolate ) 
aluminum (III ),bis (2 -methyl-8-quinolinolato ) (2, 3, 5 and 6 
-tetramethyl phenolate ) aluminum (111 ), bis (2 
-methyl-8-quinolinoIato ) (1 -naphtholato ) aluminum (III ), 
bis (2 -methyl-8-quinolinolato ) (2 -naphtholato ) aluminum 
(111 ), bis (2 and 4 -dimethyl-8-quinoIinolato ) (ortho-phenyl 
phenolate ) aluminum (111 ), bis (2 and 4 
-dimethyl-8-quinolinolato ) (para-phenyl phenolate ) 
aluminum (111 ), bis (2 and 4 -dimethyl-8-quinolinoiato ) 
(meta- phenyl phenolate ) aluminum (111 ), bis (2 and 4 
-dimethyl-8-quinoIinoIato ) (3 and 5 -dimethyl phenolate ) 
aluminum (111 ), bis (2 and 4 -dimethyl-8-quinolinolato ) (3 
and 5 -di-t-butyl phenolate ) aluminum (111 ), the bis (2 
-methyM- ethyl-8-quinoIinolato ) (para-cresolato ) aluminum 
(111 ), bis (2 -methyl-4- methoxy-8-quinolinolato ) 
(para-phenyl phenolate ) aluminum (III ), bis (2 
-methyI-5-cyano-8-quinolinolato ) (ortho- credit Zola jp7 ) 
aluminum (111 ), there is a bis (2 

-methyl-6-trifluoromethyl-8-quinolinolato ) (2 -naphtholato ) 
aluminum (III ) etc. 



[0299] 

In addition, bis (2 -methyl-8-quinolinolato ) aluminum (III ) - 
the;mu -oxo-bis (2 -methyl-8-quinolinolato ) aluminum 
(111 ),bis (2 and 4 -dimethyl-8-quinolinolato ) aluminum (HI ) 
- the;mu -oxo-bis (2 and 4 -dimethyl-8-quinolinolato ) 
aluminum (111 ), bis (4 -ethyl -2- methyl-8-quinolinolato ) 
aluminum (111 ) - the;mu -oxo-bis (4 -ethyl -2- 
methyI-8-quinolinolato ) aluminum (III ), bis (2 -methyl-4- 
methoxy quinolinolato ) aluminum (III ) -theimu -oxo-bis (2 
-methyl-4- methoxy quinolinolato ) aluminum (111 ), bis (5 
-cyano -2- methyl-8-quinolinolato ) aluminum (111 ) - the;mu 
-oxo-bis (5 -cyano -2- methyI-8-quinolinolato ) aluminum 
(III ), bis (2 -methyl-5-trifluoromethyI-8-quinoIinolato ) 



Page 140 Paterra Instant MT Machine Translation 



JP2000156290A 



2000-6-6 



;u-5-h'j:7;u?|-a;<^;u-8-^y'j>'^h)T;u5- 

'!7A(II1) - u -t=^y-\dX{2-}t=f-)l.5.[-i)y)i,t 

pjt5^;u-8-+>"jy7h)7;us^'t;A(iii) mvh 

[0300] 
[0301] 

8-12600 ^^S»(c|B«fl)7i-;b7>h7-b>MI 

8-12969 ^i>ixlctea©xhv7 



[0302] 

[0303] 

5^(4) 



[0304] 
[0305] 

^tiUi\t<. 7>h7-tr>^Tii<f<, 7>K^-b 
[0306] 

7>h7-tr>^lcfcit^:7i-;uft(7)i^^ 
eaii7>h^-tr>^fl)9a. lO<4r'&-5Ci:A< 

[0307] 



aluminum (III ) - the;mu -oxo-bis it is good evenwith (2 
-methyl-5-trifluoromethyl-8-quinolinolato ) aluminum (III ) 
etc. 

[0300] 

tris (8 -quinolinolato ) aluminum (AIQ 3 ) is used even among 
these, it is desirable. 

[0301] 

In addition, also phenyl anthracene derivative which is stated ; 
in Japan Unexamined Patent Publication Hei 8-12600 
disclosure as luminescent layer phosphor,and tetra aryl ethene 
derivative etc which is stated in Japan Unexamined Patent 
Publication Hei 8-12969 disclosure are desirable. 

[0302] 

phenyl anthracene derivative is something which is displayed 
with below-mentioned Formula (4). 

[0303] 

Formula (4) 

A4]-L4-A42 

[0304] 

When you explain concerning Formula (4), A41 and A42 
display respective mono phenyl anthryl group or biphenyl 
anthryl group, these being same, maybe something which 
differs. 

[0305] 

Be able to list alkyi group, aryl group, alkoxy group, 
aryloxy group, amino group etc as substituent when mono 
phenyl anthryl group or biphenyl anthryl group which is 
displayed with A41 , A42 also in may be something 
whichpossesses substituent, substituent possesses, as for these 
substituent furthermore optionally substitutables 
unsubstituted 

Concerning these substituent it mentions later. 

In addition, substituted position of this kind of substituent 
especially is notlimited. It is not a anthracene ring, it is a 
phenyl group which is connected to anthracene ring, itis 
desirable . 

[0306] 

In addition, bond position of phenyl group in anthracene ring 
is anthracene ring 9-position, 10s position, it is desirable . 

[0307] 
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[0308] 
[0309] 

[^bioi] 



(^520)r€20 




(5) 



In Formula (4), L4 displays single bond or bivalent group, but 
suchas alkylene group may lie between as bivalent group 
which is displayed with the L4 arylene group is desirable. 

Concerning this kind of arylene group it mentions later. 
[0308] 

Below-mentioned Formula (5), those which are shown with 
Formula (6)are desirable even in phenyl anthracene derivative 
which is shown with Formula (4). 

[0309] 

[Chemical Formula 101] 



(f^510)r510 



[0310] 
[^b 102] 



[0310] 

[Chemical Formula 102] 



(R610)f610 T 




(R62o)rS20 



[0311] 

It(5)^zol^Tl^^0^■r^«!:. JC(5)l::fcl^T. Rsio 

fccfci; R520 ii.#>5?7;u+;uS.v<7P7;u+ 
7'J-;uS. t;u=i+vS. tu-p+v 

[0312] 

R510 ^R52o V^^*i^7)\^^)\^&tLX\t.m 

m^vti^m^^ti>t<D'(:&'oxt^<. mm 
la Kio.^?bici4 N4 <Dmi^tL<it^mt^(D 



[0311] 

When you explain concerning Formula (5), R510 and R520 
display each alkyi group^ cycloalkyl group, aryl group, 
alkoxy group, aryloxy group, amino group or heterocyclic 
group in Formula (5). 

[0312] 

Also it is possible in to be something which possesses branch 
as alkyI group which is displayed with R^io - R520 > carbon 
number 1-10. furthermore substituted or unsubstituted alkyl 
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R510 . R520 T-S^+i-5v'J7P7;u+;uS(tLT 

[0314] 

Rsio .R520 r-m^ti^T'j-ji&tLxit. m 

6-20 (Dt0il<ttf^L<. $h>lZitZ?j:-j\, 

^'i-zus. (o-,m-,p-)K'j;uS. e 

[0315] 

R510 .R520 T'S^tl-ST^U'tr-^US^tLTIi. 

6-50 a)ta)A<sf *L<. ^sagi(Dt(D 

[0316] 

R510 .R520 X'mttl^T)l=i^iy&tLXlt. 

T)i=^)i^^^'^(Dmmm^ i~6 (Dt(D*<»^ 

[0317] 

R510 . R520 TS^H^yiJ-O^i'StLri*. 
[0318] 

R510 .R520 T?S$tL-S)75/S(i, ilMSlTrt 

^^■ri>C,!:A<»^L<. C(Dii^(Da}||*i:L 
TliT^U+^l/ftCp'f^^uS. x^yuS^). 7"j— 
;uS(7x^;uSI|)^fi:A<^lfe,tt-S, 



2000-6-6 

group 1 - 4 is desirable, straight chain 

Especially, unsubstituted alky! group of carbon number N4 is 
desirable, can list methyl group, ethyl group, (n-, i- ) 
propyl group, (n-, i-:S-,t- ) butyl group etc concretely. 

[0313] 

You can list cyciohexyl group, cyclopentyl group etc as 
cycloalkyl group which is displayed with the R510 , R520 . 

[0314] 

Those of carbon number 6-20 are desirable as aiyl group 
which is displayed with Rsjo . R520 , furthermore are possible 
to be something which possesses phenyl group, tolyl group 
or other substituent. 

Concretely, you can list phenyl group, (o-,m-, p- ) tolyl 
group, pyrenyl group, naphthyl group, anthryl group, 
biphenyl group, phenyl anthryl group, tolyl anthryl group 

etc. 

[0315] 

Those of total number of carbon atoms 6-50 are desirable as 
alkenyl group which is displayed with Rsio ^ R520 , and are 
possible to be something which possesses substituent in 
unsubstituted, but it possesses substituent, it is desirable . 

As substituent of this time, phenyl group or other aryl group is 
desirable. 

Concretely, you can list triphenyl vinyl group, tritolyl vinyl 
group, tri biphenyl vinyl group etc. 

[0316] 

carbon number of alkyl group part thing 1 - 6 is desirable as 
alkoxy group which is displayed with Rsio v R520 , can list 
methoxy group, ethoxy group etc concretely. 

As for alkoxy group, furthermore optionally substitutable© 
[0317] 

You can list phenoxy group etc as aryloxy group which is 
displayed with the R510 ^ R520 • 

[0318] 

amino group which is displayed with R510 ^ R520 and in may 
be somethingwhich possesses substituent, but it possesses 
substituent, it is desirable, alkyl group (methyl group, ethyl 
group etc), it can list aryl group (phenyl group etc) etc as 
substituent inthis case, unsubstituted 

You can list diethyl amino base and diphenylamino group. 
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v(ni.h'J;U)7HySI|A<^lf btl^o 
[0319] 

[0320] 

5C(5)lzSolNT. rSlO fccfei; r520 \t. 0 * 
tcli 1-5 (DSia^SL. 0 *fcl± 1 Vhi> 

rSlO fccfci; r520 K5 (DSIS. 1 

^fcli 2 Tfc^Sir^.Rs.o R520 I*. 

^>5r. y;u^;uS. 7'J-;uS. 7;u>>'-;u». 
7;u=i+vS. 7U-P^vS. TS/SrfeSc 

[0321] 

xC(5)lC^St^T.R5lo <tR520 tltm-V=bMU^ 

R510 t R520 <kA<§^^ia#S-r^<k#.R5,o 
oTtcfc<.R5io l5l±fc^lMi R520 I^±liiK^ 

[0322] 

L5 -ca^+i^7U~U>»<!:LTIi.«im^-e 

L5 <kLTIi.*i^^.p-3?x-U>S.4,4' 
[0323] 

ttz.Ls r'S^tl^T'J~b>*(i.2 ^^J:l^L 
-S-*fc(*-NR-)l<:n^aLrS|g-r4t(7)T'feoT 



di (m-tolyl ) amino group etcconcretely. 
[0319] 

You can list bipyridy! basis and pyrimidyl group, quinolyl 
group, pyridyl groups thienyl group^ fury I group ^ oxa 
diazo y] group etc as heterocyclic group which isdisplayed 
with R510 X R520 • 

As for these, methyl group^ phenyl group or other optionally 
substituted o 

[0320] 

In Formula (5), rSlO and r520, each, display integer of 0 or 
I'-S, they are especially 0 or 1, it is desirable . 

When r510 and r520, each, being a integer^ especially 1 or 2 
1 - 5, Rsio and R520 , each, are alkyi group, aryl group, 
alkenyl groups alkoxygroup^ aryloxy groups amino 
group, it is desirable. 

[0321] 

In Formula (5), being same as R510 and R520 , it ispossible to 
be something which differs. 

When R510 and R520 each plural existing, Rsio , R520 being 
each same, it is possible to be something which differs, the 
Rsio or connecting R520 , to form benzene ring or other ring it 
is possible. 

[0322] 

In Formula (5), L5 displays single bond or arylene group. 

It is a unsubstituted as arylene group which is displayed with 
L5 , it isdesirable , concretely other than phenylene group, 
biphenylene group, anthrylene group or other conventional 
arylene group, 2 or it can listthose which arylene group above 
that connects directly. 

As L5 , single bond, p- phenylene group, 4,4'-biphenyIene 
group etc is desirable. 

[0323] 

In addition, arylene group which is displayed with L5 , 2 or 
the arylene group above that lying between, alkylene group, 
-0-s -S- or -NR- may be somethingwhich is connected. 

Here, R displays alkyI group or aryl group. 



You can list methyl group, ethyl group etc as alkyl group, 
you can list phenyl group etc as aryl group. 
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SCDI5A^.A,| .A42 TfeoTtc):<> ^b(3(i:7 
[0324] 

-To 

[0325] 
lit 103] 



And aryl group is desirable among them, other than 
above-mentioned phenyl group, is good with A41 . A42 , 
furthermore is possible to be somethingwhich A4, or A42 
substitutes in phenyl group. 

In addition, methylene group^ ethylene group etc this is 
desirable as alkylene group. 

[0324] 

embodiment of this kind of arylene group is shown below. 
[0325] 

[Chemical Formula 1 03] 
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[0326] 

-C.R^io fcckZ/ R62oli5C(5)l3fclt>5 R5,o fcJ: 
1/ Rs20 t-fz r610 fccfcl/ r620 l± jt(5)lcfclt 
rSlO fccfcl/ r520 *blC Le lijt(5)IZfclt 

[0327] 



[0326] 

When next, you explain concerning Formula (6), in Formula 
(6), asfor R^io and R^2o as for R510 and R520 and inaddition 
r610 and r620 in Formula (5) r510 and the r520 in Formula 
(5) and, furthermore as for Lg L5 in Formula (5) being 
synonymous respectively, also desirable ones aresimilar. 

[0327] 

In Formula (6), being same as R^io and K^io , it ispossible to 
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it 104. it 106. it 108. no. 1 12. 
it \\4.it 116 "eii-flSjC^*L. 105. -(k 
107. <ki09. ^knKjkin.jkiis.^kin-^iis 

R^,nR6i5^ R621-R625 (7)$fl^'y:-C^L-C 



[0329] 

[Ik 104] 
I 




[0330] 
[^k 105] 



be something which differs. 

When R^io and R^jo each plural existing, R^io , R620 being 
each same, it is possible to be something which differs, the 
R610 or connecting R520 , to form benzene ring or other ring it 
is possible. 

[0328] 

compound which is displayed with Formula (4) is illustrated 
be!ow,but it is not something which is limited in these. 

Furthermore, with Chemical Formula 10 4. Chemical 
Formula 10 6. Chemical Formula 10 8. Chemical Formula 
1 1 0. Chemical Formula 112. Chemical Formula 114. 
Chemical Formula 1 1 6 General Formula is shown, with 
Chemical Formula 10 5. Chemical Formula 10 7. 
Chemical Formula 10 9. Chemical Formula 111. 
Chemical Formula 113. Chemical Formula 115. 
Chemical Formula 1 1 7-118, each embodiment which 
corresponds has been shown with combination of the 
Rsn-Rsis* R521--R525 or RemR^is^ R62i'-R625. 

[0329] 

[Chemical Formula 104] 



[0330] 

[Chemical Formula 105] 
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[0348] 

±f2(D7x:^;ix7>h^4z>g^1*|±. (i)/\p ' 
Ni(cod)2 [ cod: 1 ,5- V ^ P 7h ^ ^ V X > ] T: :^ 
—MtLs NiCb (dppe)[dppe:v7x— ;i/37;j-X:7 

-<yx^>]. Nici2 (dppp)[dppp:v3?x-;^:7;^x 

3'x^;u7>xa>tL<(*e7>hP>i: 
fc7U~yU<!:CDJ5JSfcc):i;^7ulCcfcy^PX:^^y 

[0349] 

*iS<b^fer*fc*o 

[0350] 
[^b 123] 



Ar- 



71 



A72 



[0348] 

As for above-mentioned phenyl anthracene derivative, (1) 
halogenation biphenyl anthracene compound, method Ni 
(cod ) <sub>2 to Grignard of converting couplings or 
dihalogenation aryl vv^ith{cod:l,5-cyclooctadiene },Ni CI2 
(dppe ) [dppe: diphenylphosphino ethane ], making use of Ni 
CI2 (dppp ) {dppp: diphenylphosphino propane } or other Ni 
complex etc the cross-coupling doing. With reaction and 
reduction with (2) anthraquinone^ benzoquinone^ phenyl 
Anthron or bianthrone and theto Grignard aryl or lithium 
conversion which are converted aryl which isdone 
cross-coupling method of doing. It can synthesize such as 
with. 

[0349] 

In addition, desirable tetra aryl ethene derivative is compound 
which is displayed withbelow-mentioned general formula (7) 
as luminescent layer phosphor. 

[0350] 

[Chemical. Formula 123] 



(7) 



73 



n7 



[0351] 



[0351] 

In general formula (7), At;] » Ar72 and Ar73 display each 
aromatic residue, thesebeing same, may be something which 
differs. 
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Ar„ -Ar,, T'a^Hi)^#Ji^S^LTI*s ^ 

!!)<^lfP>tLi)c 
[0352] 

^mmmitymmit. ummm< 6~3o (Dt(D 

7'J--iuS, t;u=i^'>*, 7'J-p=^-i^ 

::(Da^llSl30L^rl*^^E-ri)o 

^ § 1^1 ^ < b tK * ft <!: L T I i , 151] ^ I ^ X ^ ; u 
T^u^^^u:?!- ;uft , 7';u=!+v:7i-;i' 

7sy:7x-;i/S. t'7xzi;ufi, :^:7^;u 
T>h'j;u». eu-;u*, ^Ub^;uS^ 

[0353] 

T O.N. S ^tiit<Di}<if^L<. 5 MST-fco 
[0354] 

Ar„ ~Ar73 -e«$tl-5^SIS«»tLT(*. ^ 

lc:7x-;uSA^ff*LL\ 

[0355] 

n7 I* 2-6 (Z)SS)tT'^y . 2-4 roS»-tfci) 
[0356] 

A^f>SI#$*l-i) 2-6 fiiii. 2-4 mommV^ 
[0357] 

+ v*(-0-). f'^fti-S-). fSyftC-NRo -:Ro 



2000-6-6 

aromatic hydrocarbon group (aryl group ), you can list 
heteroaromatic group as aromatic residue which is 
displayedwith Ar?) --Ar?? , 

[0352] 

As aromatic hydrocarbon group, it is possible to be a aromatic 
hydrocarbon group of monocycle or poiycycle, also the fused 
ring and ring fusion are included. 

As for aromatic hydrocarbon group, total number of carbon 
atoms thing 6 - 30 is desirable, is possible tobe something 
which possesses substituent. 

You can list alkyl group^ aryl group^ alkoxy group^ 
aryloxy group^ amino group etc as substituent when it 

possesses substituent. 

Concerning this substituent it mentions later. 

As aromatic hydrocarbon group, you can list for example 
phenyl group ^ alkylphenyl group . alkoxy phenyl group > 
aryl phenyl group^ aryloxy phenyl group, amino phenyl 
group^ biphenyl group, naphthyl group, anthryl group, 
pyrenyl group, perylenyl group etc. 

[0353] 

In addition, as heteroaromatic group, those which include O. 
N. S as heteroatom are desirable, with 5 -member ring and 
are good with 6 -member ring . 

Concretely, you can list thienyl group, ftiryl group, pillow 
jp9 jpl 1 basis and pyridyl group etc. 

[0354] 

Especially phenyl group is desirable as aromatic residue 
which is displayed with Ar?] -Ar73 . 

[0355] 

n7 with integer of 2 - 6, especially is integer 2 - 4, it 
isdesirable . 

[0356] 

L7 displays aromatic residue of n-valence, but especially 
aromatic hydrocarbon, aromatic heterocycle. aromatic 
ether (aromatic thioether is included. )or 2 - hexavalent. 
which is induced from aromatic amine especially it is 2 -a 
quaternary residue, it is desirable . 

These aromatic residue furthermore may be something which 
possesses substituent. 

[0357] 

Furthermore, when among these, making light-emitting 
material, as for L7, the oxy group (-0- ), thio group (-S- ), 
imino group (As for -NRo -:Ro ary^ group ), arylene group. 
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21-100. $blCjff^L<l* 24-^50 (7)T'J~b> 
[0358] 



[0359] 
[^b 124] 



(^702)1 



{R70l)s 



(R703)u 



carbon number where one kind or more inside heterocycle 
diyi group, alkenylene group and alkylene group lies 
between 2 ! or more, preferably 2 1 - 1 00. furthermore those 
vvhicha residue of 2 - hexavalent of residue or aromatic 
heterocycle. aromatic ether or aromatic amine of 3 
-hexavalent of arylene group, aromatic hydrocarbon of 
preferably 24--50 are is desirable. 

[0358] 

tetra aryl ethene derivative which even in Chemical Formula 
1 23 is shown with Chemical Formula I 24 isdesirable. 

[0359] 

[Chemical Formula 124] 




[0360] 

it 124 lZ^l^xmmt^t.R7o^ .R702 JJcki; 

R703 ii.§^.7;u+;us.7'j— yuS.T^ua 

[0361] 

R701 -R703 x*m^^^T)i=^)\.mtLx\t.m 
1-10 (Dtmm^L<.mm^xh'DXij 
^m^^ti>ij(Dxh^xt^<. ^i^izitmi^ 



[0362] 

R701 -R703 VS.^il^7')-)l&tLXlt. f^m 
IS 6-^20 (Dt(Di)<ttftL<.m^^^mt^i,<D 

■efcoTt J:<. m^\iyx-)im. o-K'j;u» . 
m-hU;uS. p-h'j;uS. 7>h'j;u 

[0363] 



[0360] 

When you explain concerning Chemical Formula 1 24, 
R701 ^ R702 and R703 , each,display alkyl group, aryl group^ 
alkoxy group, aryloxy group or amino group, these being 
same, may be somethingwhich differs. 

[0361] 

Those of carbon number 1-10 are desirable as alkyl group 
which is displayed with R701 -Rtos , also are possible in to be 
something which possesses the branch, furthermore to be 
something which possesses substituent arepossible, for 
example methyl group, ethyl group, n- propyl group.* 
i-propyl group, n- butyl group, t-butyl group etc can list, 
straight chain 

[0362] 

Those of carbon number 6-20 are desirable as aryl group 
which is displayed with R701 -R703 , are possible to be 
something which possesses substituent, the for example 
phenyl group, o-tolyl group, m-tolyl group, p- tolyl group, 
naphthyl group, anthryl group etc can list. 

[0363] 
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R701 -ca^ti'5T^U^+vfti:LTIi.7 
[0364] 



37xy^v:_, 

[0365] 

R701 -R703 vm^tii>7^y&tLxit.m^& 

(e3?xx;U)7S>'SI|A^^^lfb^Se 
[0366] 

y.s.t.u 2 ja±<7)Si?gi"efc^<5:^. R701 1^ 

[0367] 

it 124 lC^ot^T. s. t fccfei; u (i. . 0 tfz 
^i:*5*)^aSi<D3?xx;uS-xffc^z<!:A^»^L 

[0368] 

L7, li.7U-b>S.7U->hU-r;uS.Tb 

L7, Tg^^tl-57U-U>».7L/->hU-r;U 
ft. 7b->^h^^;u«fi. 5j-^v»(-o-). ^ 

7|-S(-S-). -r^^'Sl-NRo -Ro l*:7xx;uS§| 

(7)7'J'-;uS). It^Sv^^uS. 7;u^-;uS 
fc<ki;7;u4^b>sa)9^)(» 1 ll)ii±A<^SL 

[0369] 

Z0<fc9<*:7'J-U>S. 7U— >hU-r;uS. 7 
|3l± 21 21-100. 24-50 



carbon number of alky! group part of alkoxy group thing 1 - 6 
is desirable as alkoxy group which is displayed with R70] 
~R703 , can list for example methoxy group, ethoxy group, 
t-butoxy group etc. 

[0364] 

You can list phenoxy group. 4- methyl phenoxy group. 4- 
(t-butyl ) phenoxy group etc as aryloxy group which is 
displayedwith R701 '-R703 • 

[0365] 

Those which possess substituent as amino group which is 
displayed with the R701 '-R703 , are desirable, can list for 
example dimethylamino group, diethyl amino base and 
diphenylamino group, bis (biphenyl ) amino group etc. 

[0366] 

As for s. t and u, when each, with integer of 0 or l~5,s. t. u is 
integer of 2 or more, R701 , R702 » as for the R703 , being each 
same, it is possible to be something which differs. 

[0367] 

In Chemical Formula I 24, s. t and u, each, are 0 or 1 , it 
isdesirable , especially 0 is, namely it is a unsubstituted 
phenyl group, it isdesirable . 

[0368] 

L7, displays diyi group^ triaryl amine of arylene group, 
arene triyl group, arene tetra yl group, heterocycle diyl 
group, heterocycle triyl group, heterocycle tetra yl group, 
triaryl amine or oligomer or triyl group, triaryl amine of 
oligomer or tetra yl group, aryl substitution heterocycle diyl 
group, aryl substitution heterocycle triyl group or the aryl 
substitution heterocycle tetra yl group of oligomer. 



As for these furthermore optionally substitutableo 

As for arylene group, arene triyl group, arene tetra yl 
group which is displayed with L71 , oxy group (-0- ), the thio 
group (-S- ), imino group (As for -NRo -:Ro phenyl group or 
other aryl group ), one kind or more inside heterocycle diyl 
group, alkenyl group and alkylene group hasbeen allowed to 
have lain between. 

[0369] 

As for this kind of arylene group, arene triyl group, arene 
tetra yl group, total number of carbon atoms is 6 or greater, 
furthermore 21 or more, especially 21-100, furthermore 
especially 24 - 50, it is desirable. 
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:7i-u>s, tfyx-iy^m. i-y^iyiy^. v 
7 u - > h ' J -f ; b ft <!: L r I i . ^ -tf > h ' j ; u 

So 

[0370] 

y +-9- 'J h^-f ^ If b;|x-S „ 
[0371] 

fi»:a)v'r;US<!:LTIi> h'J3'x^;U75>e;'l' 
;U»^A<^lf P>;K. h'J7'J-;U75>*fcl±^ 

^fz. K'J7U->U75>$fcli-e-(D^a«:(7)T^ 
h^-f ^USirLT 14. N.N' -xh7:7x-;U-4,4' - 
V75 Al ,1 • -\£-Px-)l'rh'y>()\,mmt^miii> 

h'J7'j-;i.75>a)^M<*iiii^ 2-4 s 

[0372] 

L7, T'a^F^-S)7'j-;ua}ssm^v'rju*<!: 

LTli. v:7i^;u;J-++i-v7y-;uv'f;u*l| 
A^^lf b^h,, 7'J-;uS^^*Jlh'J-i';w«<!:L 
ri4. v77x^;u;j-+-9-v7v*-;i'h'j'f;u*. 
v7x^;u^y:^-9-'j>h'J-fJU*IIA<^(ff, 
;h,. 7'J-;u«i«l«mHlT^h^'f;u»i:LTi4. 



2000-6-6 

You can list phenylene group, biphenylene group, 
naphthylene group, diphenylether diyi group, biphenyl 
thioether diyI group, diphenylmethyl diyI group, biphenyl 
oxadiazole diyI group. 7^ jpl ! phenylene group etc 
concretely as arylene group which isdisplayed with L?, . 

As arene triyl group, you can list benzene triyi group, 
quaterphenyl triyl group etc. 

As arene tetra yl group, you can list tetra phenyl ethene tetra 

yl group etc. 

In this kind of basis phenyl X dust jp II basis etc optionally 
substitutableo 

[0370] 

You can list thiophenediyi basis, furandiyl basis, pyridinediyi 
basis, bithiophene diyl group, t* furandiyl basis, bipyridine 
diyl group, pyrazine diyl group, pyrrole diyl basis and 
bipyrrole diyl group, quinoline diyl group, oxadiazole diyl 
group, quinoxaline diyl group, biphenyl quinoxaline diyl 
group etc as heterocycle diyl group which is displayedwith 
L7,. 

You can list isoquinoline triyl group etc as heterocycle triyl 
group, you can list quinoxaline tetra yl group etc as 
heterocycle tetra yl group. 

As for these groups, furthermore methoxy group or other 
optionally substituted© 

[0371] 

You can list triphenyl amine diyl group etc triaryl amine 
which is displayed with L?] or as diyl group of oligomer, you 
can list triphenyl amine triyl group etc triaryl amine oras triyl 
group of oligomer. 

In addition, N, N&apos;-tetra phenyl — you can list 4 and 4 
&apos;-diamino-l, l&apos;-biphenyl tetra yl group etc triaryl 
amine or as tetra yl group of oligomer. 

Furthermore, oligomer of triaryl amine is things such as 
usually 2 - the tetramer extent. 

[0372] 

You can list biphenyl oxadiazole diyl group etc as aryl 
substitution heterocycle diyl group which isdisplayed with 
L71 , you can list biphenyl oxadiazole triyl group, biphenyl 
quinoxaline triyl group etc as aryl substitution heterocycle 
triyl group, you can list biphenyl quinoxaline tetra yl group 
etc as aryl substitution heterocycle tetra yl group. 
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[0373] 

[0374] 
[^b 125] 



[0373] 

ideal example of L71 is shown below, but this invention 
notsomething which is limited in these. 

[0374] 

[Chemical Formula 1 25] 








CH2 







o o 



N 
I 

R 



u {L 

H N 
I I 
R R 



(R = H. CH3lf<D7;U+;USII) 



[0375] 



[0375] 
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0CH3 






ax 



[0380] 
[0381] 

CD L7, tLTii. «m^v>r;u».««^Hj>r 
tcli^=y»(-NRo -:Ro fi7'J-;u*)A<:J>SL 



[0380] 

In Chemical Formula 1 24, n71 is with valence number of 
L71 , with integer 2 -4, preferably 2 or 3^ especially 2, it is 

desirable . 

[0381] 

Furthermore, when using, as positive hole injection 
transporting compound it is a arylene group^ arene triyl 
group or a arene tetra yl group the heterocycle diyl group^ 
heterocycle triyl group^ heterocycle tetra yl group^ triaryl 
amine derivative diyl group, triaryl amine derivative triyl 
group > triaryl amine derivative tetra yl group or imino group 
(As for -NRo -:Ro aryl group ) may lie between as Lyj . it is 
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desirable. 



[0382] 

(D L7, tLXlt. :t^vS(-0.). ^tm(-S-). m 
>h'J^;UStL<(i7b->xK^>f;uS. 

7'j-;ua^ii^^v>r;us. t^j-ji 

[0383] 

Its :t+vS(-0-). ^rt^i-S-). -<^yS(-NRo 
.:Ro li7'j-;U»)s^t*^v-r;US.7;uy^ 
b>ftfccfel>*7;U^b>*(7)9-^(7) 1 mU±t< 

|z»*L<l* 21-100. 4$l::»$L<li 24^-50 0)7 
U-b>». ;f^v»(-o.). ^t&{-s-). >f5y 

»(-NRo -:Ro l±7'J->lUS).«*Jiv^;U 
a, 7;U^-b>*fc<fci;7;U+U>S(7)5t> 
(7) 1 fI]U±*<^SLTtc>:t^7U->h'j-f JUS 

tL<ii7b~>^h7-f;uS. ^*Sv-f 

-;u75>tL<ii^(D^«l*(Dv>r;u*. hu 
7'j-;u75>t;L<i*^(7)^M<*cDh'j-r;uS. 

hU7'J-;U7^>tL<li^(7)^a<*(Dxh^-f 

7'J-;u««i1S*^v-r;uS. 7'J-;u 
aisis*iih'j>r;ussfcii7'j->iua^itm 

[0384] 

Z(Dcfc9<*:xK57'J-;UX7^>^#(*(D»Jg«)J 

^d:fc. it 131 li-flSieT^fey. lb 132Mb 139 X 
Itit 131 CDg*^fflL^TiI^LTl^*o 

^711^^^715* ^721^^725^ R731"^R735 (^"^t^TIi. 

^XTi^mCDt^lt H <tL. l^-f *lA^*^*SjSSCD 

jEfL;iAllii2i1±^b^1^!icD<t^li h. mTaAHi 
j2^1±<b^4^3ro<t^lie<!:L. !f#l::S^$^^l^t)a)li 
ili^m^^iiii^1±t.L<(±-zL-h7;u(/W7K- 

(Dltit^i^ No.]~4. 14. 21 . 23-26. 32. 42. 



[0382] 

In addition, when using, as electron implantation transporting 
compound oxy group (-0- ), thio group (-S- ). itis a arylene 
group^ arene triyl group or a arene tetra yl group, 
heterocycle diyi group, heterocycle triyl group, 
heterocycle tetra yl group, aryl substitution heterocycle diyI 
group ^ aryl substitution heterocycle triyl group or a aryl 
substitution heterocycle tetra yl group one kind or more inside 
heterocycle diyl group and alkylene group has beenallowed to 
have lain between as L71 , it is desirable . 

[0383] 

In addition, when using, as light-emitting material as L71 , oxy 
group (-0- ), the thio group (-S- ), imino group (As for -NRq 
-:Ro aryl group ), arylene group, carbon number where one 
kind or more inside heterocycle diyl group, alkenylene 
group and alkylene group lies between 21 or more, 
furthermore arylene group, oxy group of preferably 
21-100. particularly preferably 24-50 (-0- ),thio group 
(-S- ), imino group (As for -NRq -:Ro aryl group ), Those 
which are a diyl group, triaryl amine of arene triyl group or 
arene tetra yl group, heterocycle diyl group, heterocycle 
triyl group, heterocycle tetra yl group, triaryl amine or 
oligomer the one kind or more inside heterocycle diyl group, 
alkenylene group and alkylene group may lie between or a 
triyl group, triaryl amine of the oligomer or a tetra yl 
group, aryl substitution heterocycle diyl group, aryl 
substitution heterocycle triyl group or a aryl substitution 
heterocycle tetra yl group of oligomer are desirable. 

[0384] 

Ideal example of this kind of tetra aryl ethene derivative is 
shown below, but it is notsomething which is limited in these. 

Furthermore, with General Formula , with Chemical Formula 
13 2-Chemical Formula 13 9 it has shown Chemical Formula 

13 1 making use of indication of Chemical Formula 13 1. 

Concerning R7mR7i5^ R7:i'^R725^ R7 31^^735, at time of all 
hydrogen it makes H.when any is substituent, show only 
substituent. 

Furthermore, together, attribute of compound is inscribed. 

At time of positive hole injection transporting compound at 
time of h. electron implantation transporting compound it 
makes e,lhose which especially are not shown do weak 
electron transport ability or neutral (Bi- pole )with. 

Among compound among these, what it can make blue 
light-emitting material is compound No. I -4. 1 4, 2 1, 2 
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43. 47-59 IfCfc-Sc 

[0385] 

lit 131] 



3-26. 32. 42. 4 3, 4 7-59 etc. 
[0385] 

[Chemical Formula 131] 




[0386] 
lit 132] 



[0386] 

[Chemical Formula 132] 
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Ryii'^^Tis R721-R725 Rtsi'^Rtss n71 Ly^ 
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2 




(h) 
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[0387] [0387] 

Hb 1 33 ] [Chemical Formula 1 33] 
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No. 



^711-^715 ^721-^725 ^^31-^735 "71 



12 H 



13 H 



14 H 



15 H 



16 H 



17 H 



18 H 



19 H 



20 H 



21 H 



22 H 



[0388] 
t^bl34l 



H 



H 



H 2 



H 2 



H 2 



H 



H H 



H H 



H H 



H H 



H H 



N N 
I I 
R R 



(h) 



(e> 




(e) 



(e) 



(e) 



(e) 



(e) 



[0388] 

[Chemical Formula 1 34] 
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(b#« R7,,-R7,5 R721~n725 R731-R73S n71 L71 

23 R7,3=CH3 R723=CH3 Rr33=CH3 2 -0~0~ 

24 R7,3=t-C4H9 R723=«-C4H9 R733=t-C4H9 2 -^-Q" 

25 R713=*C4H9 R723=*-C4H» R733=CH3 2 _0-_0~ 

26 R713=Ph R723=Ph R733=Ph 2 



27 R713=N(C2H5)2 R72S=N(C2H5)2 H ,2 

28 R7i3=N<Ph)2 R729=N(Ph)2 R733=CH3 2 -O-O" 

29 R7i3=OCH3 R723=OCH3 H 2 

30 R7ia=0Ph R72tf=OPh H 2 

31 R713=N{Ph)2 H723=N(Ph)2 H 3 

32 R713=CHs R723=CH3 R733=CH3 3 



[0389] [0389] 

[^t; 135] [Chemical Formula 1 35] 
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No. 
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[03901 [0390] 

[^b 136] [Chemical Formula 136] 
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[0394] 

[Chemical Formula 140] 





JO 






& 






O 


O 



D 



[0395] 
[^bl4l] 



[0395] 

[Chemical Formula 141] 
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[0396] 

±ie(7)-Th^7»j-;i/Xx>giS(*(±. (i)/NP 

L.NiCl2(dppp)Cdppp:v:7x-;U3^;fX7>ry:^P 
/i>m(D Ni ^i^*^^:^^ffll^T. v/\py>>(b 

zf'):yf-t^l5)^. (2)v/Nay><b7'j-;uSI 

NiCl2(dppp)^0 Ni ^i^*^^:<t:^ffll^T/^P^*> 

^bh'J7x-;ux5^>ig#tt:^a)^#lS^*H 
a^/Npy><bXTr>t/7PX**>:^U>^f"r* 

[0397] 



^b^1^5tLTI4. 8-311442 



[0396] 

Method above-mentioned tetra aryl ethene derivative to 
Grignard converting (1) halogenation triphenyl ethene 
compound or other aromatic residue trisubstituted 
halogenation ether, making use of Ni CI2 (dppp ) {dppp: 
diphenylphosphino propane } or other Ni complex etc, 
dihalogenation aryl derivative or other di. tri. tetra^ penta 
or hexa halogenated aromatic chemical compound and 
cross-coupling doing. Method to Grignard of converting (2) 
dihalogenation aryl derivative or other di . tri . tetra . penta 
or the hexa halogenated aromatic chemical compound, 
making use of Ni CI2 (dppp ) or other Ni complex etc the 
halogenation triphenyl ethene derivative or other aromatic 
residue trisubstituted halogenation ethene and cross-coupling 
doing. It can synthesize such as with. 

[0397] 

<naphthacene derivativOthis invention with organic 
electroluminescent element, especially, rubrene or other 
naphthacene derivative is used as luminescent layer phosphor, 
ills desirable . 

As naphthacene derivative or other ftised ring aromatic 
hydrocarbon chemical compound, you can list compound 
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.<f$)^¥ 10-137505 



[0398] 



[0399] 
lit 142] 




(8) 



which is statedin Japan Unexamined Patent Publication Hei 
8-31 1442 disclosure. PCT-JP-02869 specification. Japan 
Patent Application Hei 10-137505 disclosure etc. 

naphthacene derivative bipolar to have had transporting, when 
this is done the dope, because in bipolar stability carrier 
recombination happens even with the naphthacene derivative, 
damage which furthermore host organic compound receives 
that muchdecreases. 

In addition, because naphthacene derivative exists in carrier 
recombination territory vicinity,energy transfer to 
naphthacene derivative happens from exciton of host, 
non-emission inactivation decreases, as a result, light emitting 
of high efficiency which isstabilized is acquired, at same time, 
lifetime of element improves greatly. 

[0398] 

rubrene or other naphthacene derivative is compound which 
possesses basic framework which isdisplayed with 
below-mentioned Formula (8), 

[0399] 

[Chemical Formula 142] 



[0400] 

^C(8)ICfcl^r . Rb. Rc fccki; li^tl-Pti 
[0401] 

R3. Rb. Rcfccfei;Rd-eS^^^7'J-;uS<tLT 

Its mmtL<it§rm<Dt(Dv^^x^<. 

[0402] 

R3. Rfe. R,fc<kI/Rd-Ca^^X^7U-;bS<tLT 
It. J?*L<li3^xz:;uS. (o-,m-,p-)hU;US. \l 

-ty^ji^^s 7>hu;u*. (o-,m-,p-)e:7x^g 



[0400] 

In Formula (8), R^. Rc and display any of the alkyl 
group, aryl group, amino group, heterocyclic group and 
alkenyl group which possess respective unsubstituted^ or 
substituent,it is a any of aryl group, amino group, 
heterocyclic group and alkenyl group, it is desirable . 

[0401] 

It is possible to be something of monocycle or polycycle as 
aryl group which isdisplayed with Ra* Rb^ Rc and R<i, also 
fused ring and ring fusion are included. 

As for total number of carbon atoms, thing 6 - 30 to be 
desirable, optionally substitutedo 

[0402] 

It is a preferably phenyl group. (o-,m-, p- ) tolyl group, 
pyrenyl group, peryienyl group, coronenyl basis and a (1 - 
2 - ) naphthyl group^ anthryl group. (o-,m-, p- ) biphenylyl 
group, terphenyl group, phenanthryl group etc as ar>'l 
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[0403] 

R3. Rb, Rc Rj T?g$;h.^7;ySi:LT 

d^bli. ^^SIS 1-6 (DflgteSi. 

I* I~4 ^(D^§StKm^^Wr^C<tA<»$L 

[0404] 

R3. Rfcs Rc h^XS Rj •ea^ti-S^^iiS.tLT 
li. 'NxQlS^ <tLr 0,N,S ^ #Wr^ 5 M*/r 

2-20 (DlBi^^B8^#«*JISI|A<^lfe,H 
tLTIi. 5^x- ;US, :7iJ;uS. t'P'J 

[0405] 

(1,2-. fccfci; 2,2-)v37xii;uT;u>!r~;uS. 
(i,2,2-)h'j::?x-;u7;u^-;uS^75<»^Ll^ 

[0406] 

Ra. Rb. R. fccfci; Rd A^a^a^* f ^ii^. z 

;uS[colNTIi±IBR3. Rfe. RcfcJ^l/Rd tl^fil 
[0407] 

Ras Rb. Rc fccfci; Rd a)Ml^S<k^t'57U-P* 
n>t<Dtm^L<. m«:WICli{o-,m-,p.):7xy 

[0408] 



2000-6-6 

group which is displayed with Rg. Rbv Rc and R^. 
[0403] 

It is good whichever such as alky! amino group, aryl amino 
group^ aralkyl amino group as amino group which is 
displayedwith Rg. Rb. R^ and R^. 

These have aromatic carbon ring of aliphatic^ and/or \--4 
rings of total number of carbon atoms 1-6, it is desirable. 

Concretely, you can list dimethylamino group, diethyl 
amino base and dibutyl amino group, diphenylamino 
group, ditolyl amino group, bis G phenylyl amino group, 
bis naphthyl amino group etc. 

[0404] 

As heterocyclic group which is displayed with Ra^ Rb^ Rc and 
Rd, the 0,N,S is contained as heteroatom 5 -member or 
6-member ring where you can list heteroaromatic group, and 
condensed polycyclic fragrance heterocyclic group etc of 
carbon number 2-^20. 

As heteroaromatic group and condensed polycyclic fragrance 
heterocyclic group, you can list for example thienyl group, 
furyl group, pyrrolyl group, pyridyl group, quinolyl 
group, quinoxalyl group etc. 

[0405] 

(1 - And 2 -) phenyl alkenyl group. (1 and 2 and 2 and 2 -) 
biphenyl alkenyl group. ( 1 , 2 and 2 -) triphenyl alkenyl 
group etc which at least possesses phenyl group in one of 
substituent as alkenyl group which is displayed with the Rg^ 
Rb. Rc and Rd, is desirable, but it is good even with 
unsubstituted ones. 

[0406] 

When Ra. Rb% Rc and Rd have substituent, at least two 
amongthese substituent is any of ar>'l group, amino group, 
heterocyclic group, alkenyl group and aryloxy group, it is 
desirable. 

It is similar to above-mentioned Rg. Rb. Rc and Rd concerning 
aryl group, amino group, heterocyclic group and alkenyl 
group. 

[0407] 

Those which possess ar>'l group of total number of carbon 
atoms 6- 1 8 as aryloxy group which becomes substituent of 
Ra- RbH Rc and Rd, are desirable, can list {o-,m-, p- ) phenoxy 
group etc concretely. 

[0408] 
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^l^$u^s^*^:UTli±iei:l5)tiT'fe§o 

[0409] 

t6i<. :t;^^•^jIa)L^■r^^r'tJ:L^o 
[0410] 

R.. Rf. Rg iS^U Rh I*. -t+t-ftlTKS^fclia 
[0411] 

R,. Rf. Rg fccfci;; Rh T'$^tL-57;U+;i/Si:L 

ll» X^^US, (n,i)-':^Ptf ;US. (nj.sec.tert)-^ 
T , (n.i.neo.tertV'O^^USII If P>*V 

•So 

[0412] 

R,. Rf. Rgfccfei; RhT?a$tT.^7'J— -'b*. 75 
y*. 7;U'!7--;i'fti:LTI*. ±IB R,. Rb. Rc 

[0413] 

/if£L. Ra^ Rb^ Rct)«fel/RdA^:?i 

-;U*T'$.^T. Re. Rfs Rg ii^U Rh *<7K*-C 

[0414] 



[0415] 
[<b 143] 



2000-6-6 

2 kinds or more of these substituent may form fused ring. 

In addition, it is similar to description above furthermore in 
thatcase of optionally substilutable. as desirable substituent. 

[0409] 

When Ra^ Rb% Rc and have substituent, 2 kinds or more 
have theabove-mentioned substituent at least, it is desirable . 

As substituted position it is not something which especially is 
limited, it isgood with whichever of meta^ para^ ortho 
position. 

In addition, Rg and R^^ R^ and R^. are respective sameones, it 
is desirable , but it is possible to differ. 

[0410] 

K^^ Rfs Rg and Rh display any of respective hydrogen or 
optionally substituted alkyl group ^ aryl group ^ amino 
group and alkenyl group. 



[0411] 

carbon number thing 1 - 6 is desirable as alkyl group which is 
displayedwith Rex Rf. Rg and R^,, is possible to have possessed 
branch even with straight chain . 

methyl group^ ethyl group^ (n,i ) -propyl group^ (n,i, s, t ) 
-butyl group s (n,i,neo, t ) you can list -pentyl group etc as 
embodiment where alkyl group is desirable. 

[0412] 

It is similar to above-mentioned Ra^ Rb> Rc and case of R<i as 
aryl groups amino groups alkenyl group which is displayed 
with R^x Rf. Rg and Rh- 

In addition, R« and Rf^ Rg and Rh are respective sameones, it 
is desirable , but it is possible to differ. 

[0413] 

However, among these, Rg^ Rb% Rc and being phenyl 
group , thosewhere Re^ Rf^ Rg and Rh are hydrogen are not 
included. 

[0414] 

In addition, as for naphthacene derivative which is used with 
this invention, rubrene derivative which possesses basic 
framework which is displayed with thebelow-mentioned 
Formula (9) is desirable. 

[0415] 

[Chemical Formula 143] 



Page 1 88 Paterra Instant MT Machine Translation 



JP2000156290A 

'?<I1 '?Cl 
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[0416] 

±fEj£(9)Ct'. Ra,~Ra3v Rbl~Rb3« K^Ki *5<feO^ 

R„Rf,RgfcJ:i; Rh(Dl>-r*tAMCli7;U4r;uS. 
[0417] 

7'J-;uS. 75/S. ^«^*fcJ:i;7'J-a 
+v*a)5f *LL^®^tLTI*±IB R,. Rb> R« 
fcJ:i;Rdtl^*i-Cfc4„ 

[0418] 

R^anJ^a3H Rbn^bS^ Rcl'"Rc3 fc<kt^ R<il'"R<13 

;i.7^y» . t'xe7x^'j;u7^/»lf A<^(f ^> 

[0419] 



[0416] 

In above Formula (9), RanRa3- RbnRb3- RcnRc3 and R<n-"Rd3 
are any of hydrogen, aryl group, amino group, 
heterocyclic group, aryloxy group and alkenyl group. 

In addition, it possesses any of aryl group^ amino group^ 
heterocyclic group and aryloxy group atleast in 1 set among 
these as substituent it is desirable . 

These 2 kinds or more may form fused ring. 

Or, when these all are hydrogen, it possesses alkyl group, or 
the aryl group in any of R€,Rf,Rg and Rh, it is desirable. 

[0417] 

It is similar to above-mentioned R^. R^. R^ and as 
embodiment where aryl group, amino group, heterocyclic 
group and aryloxy group are desirable. 

In addition, Rai~Ra3 and Rdi~Rd3> Rbi'^Rb3 and Rci'-Rc3 are 
samerespectively, it is desirable , but it is possible to differ. 

[0418] 

It is good whichever such as alkyl amino group, aryl amino 
group, aralkyl amino group as amino group which becomes 
the substituent of Ra,-Ra3. Rb,'-Rb3. Rci-R<:3 and Rdi'-Rds- 

These have aromatic carbon ring of aliphatic, and/or 1 ~4 
rings of total number of carbon atoms 1-6, it is desirable. 

Concretely, you can list dimethylamino group, diethyl 
amino base and dibutyl amino group, diphenylamino 
group, ditolyl amino group, bis biphenylyl amino group 
etc. 

[0419] 

for example indene. naphthalene, anthracene. 
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[0420] 

Jiffc. -(b 144~'(b 147 T?l*^b 142. S(8)<D R,~Rh 



[0421] 
[<t 144] 



2000-6-6 

phenanthrene^ quinoline^ isoquinoline^ quino chain > 
and phenazine. acridine. indole, carbazole^ 
phenoxazine^ phenothiazine^ benzothiazole^ 
benzothiophene^ benzofuran^ acridone^ benzimidazole^ 
coumarin^ flavone etc can be listed as fused ring which 
isformed. 

[0420] 

Especially preferred rubrene or other naphthacene derivative 
is shown below. 

Furthermore, with Chemical Formula 14 4--ChemicaI Formula 
14 7 it has shown making use of indicationof Ra'-Rh of 
Chemical Formula 14 2^ Formula (8). 

[0421] 

[Chemical Formula 144] 
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No. R. 



Rb Rc 



HU Rf 



Rh 



1 -Pb 
2 



5 
6 



CH3 
H3C 




-H 
-H 

-H 

-H 



-H 
-H 
-H 

-H 



-H -H 



-Ph 



-H -H 
-H -H 

-H -H 



-©-CH3 

CH3 

-# 

H3C 



-H -H -H -H 

-H -H -H -H 

-H -H -H -H 

-H -H -H -H 

-H -H -H -H 

-H -H -H -H 

-H -H -H -H 

-H -H -H -H 

-H -H -H -H 



10 -H -H -H -H -H -H 



-H -H -H -H 



11 -fein^ -H -H 



12 -CHs -CHs -^-© -CH3 -CH3 -CHs -CHs 

13 -©-© -H -H -©-© -CH3 -CHs -CHs -CHs 



[0422] 
lit 145] 



[0422] 

[Chemical Formula 145] 
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-Ph 



No. 
14 

15 
16 

17 -©-CH3 
18 

19 

20 




21 

23 -©^i^ 

24 
25 



Rb 

-Ph 

-Ph 



-Ph 



Rc 
-Ph 



-Ph -^CHg 

-©-CH3 
-Ph 

-Ph 

-Ph 



-Ph 




Rd 

-Ph 
-Ph 



-Ph 
-^CH3 

-Ph 



-Ph 



-Ph 



R« Rf Rg Rh 

-H -H -H -H 

-H -H -H -H 

-H -H -H -H 

-H -H -H -H 

-H -H -H -H 

-H -H -H -H 

-H -H -H -H 

-H -H -H -H 



-Ph -H -H -H -H 



-Ph -H -H -H -H 



-H -H -H -H 
-H -H -H -H 



[0423] [0423] 

[-lb 146] [Chemical Formula 146] 
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No. Ra Rb Rc Rj Ro Rf Rg Rh 

26 -Ph -Ph -Ph -Ph -Ph -Ph -H -H 

27 -Ph -Ph -Ph -Ph -H -H 

28 IF -©-© -Ph -Ph -H -H 



29 -©-CHj -Ph -©-CHg -Ph -Ph -Ph -H -H 

30 -©-CHs -©-© -©-CH3 -Ph -Ph -H -H 

31 -Ph -Ph -Ph -Ph -H -H 

32 -Ph -Ph .-^-© -Ph -Ph -H -H 

33 -Ph -Ph -Ph -Ph -H -H 





34 -Ph -Ph -Ph -Ph -H -H 

35 -©-^^ -Ph -©^^ -Ph -Ph -Ph -H -H 

36 -©-© -©^ -Ph -Ph -H -H 



37 -Ph -Ph -H -H 

[0424] [0424] 

[ lb 1 47] [Chemical Formula 1 47] 
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No. 




Rb 


Re 


Rd 


Re 


Rf 


R« 


Rh 


38 


-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


39 




-Ph 




-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


40 










-Ph 


-Ph 


-Ph 


-Ph 



41 -©-CHa -Ph -©-CH3 



-Ph -1 



-Ph 

42 -©-CHi -©-© -©-CHa -Ph 

-Ph 

-Ph 



43 



-©•0, 



-Ph 



-©•0, 



-Ph -1 



44 -©-© -Ph -Ph 
-Ph 



-Ph 
-Ph 

-Ph 

-Ph 



-Ph 
-Ph 

-Ph 

-Ph 




45 



-Ph 




47 
4« 



49 -©-© -©-© -©-© 



-Ph 
-Ph 

-Ph 

-Ph 



-Ph -Ph -Ph -Ph 



-Ph -Ph -Ph -Ph -Ph 



Ph -fe^r^ -Ph -Ph -Ph -Ph -Ph 

-Ph -Ph -Ph -Ph 

i^iTvti/ -Ph -Ph -Ph -Ph 



[0425] 

No.2s 3. 4. IK 12. 15,20. 
24. 27. 44 (Di-y^iZ>m^Wi}^^^Ll^o 

[0426] 

■tzf^-iiiymmmt. 8-311442 ^'J>n. 
pcT-jp-02869 ^mm9. 10-137505 ^ 



[0427] 

iiu^u=j:aic. it%fims\t. ^hiiwr-m 



[0425] 

naphthacene derivative of No. 2, 3. 4. 1 1, i 2, 1 5, 2 0. 2 4, 
2 7, 4 4 is desirable even among these. 

[0426] 

If following to Japan Unexamined Patent Publication Hei 
8-31 1442 disclosure. PCT-JP-02869 specification. Japan 
Patent Application Hei 10-137505 disclosure, etc it should 
have synthesized naphthacene derivative. 

[0427] 

As mentioned earlier, uses fluorescence substance, combining 
with host substance where light emitting is possible with that 
itself to be desirable, use as dopant is desirable. 
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[0428] 



[0429] 

5ziOA(AiQ3)i|(D 8-^/"jy— ;^^^L^L^rog| 

So 

!f$|ch'JX(8-+/'jy^h)T;U5::::'>A(AIQ3)^ 
[0430] 



2000-6-6 

content of fluorescence substance in luminescent layer in this 
kind of case 0.0 i - 50 \vt% , furthermore is 0.01 - 20 \vt% , 

it is desirable . 

Furthermore, above-mentioned tetra ar>'l phenylenediamine 
derivative and above-mentioned polythiophene. thiophene 
derivative which are used with this invention function as host 
substance where light emitting ispossible with that itself. 

[0428] 

<eIectron-implanted transport layer>electron-implanted 
transport layer is something which possesses function, 
function whichtransports electron and obstructs positive hole 
function which makefill of electron from cathode easy. 

electron-implanted transport layer, is filled increase * doing to 
shut in electron which to luminescent layer, optimization 
doing recombination territory, improves light emission 
efficiency. 

electron-implanted transport layer considers height of each 
function of electron implantation^ electron transport of the 
compound which is used for luminescent layer, according to 
need is provided. 

When electron-implanted transport function of compound 
which is used for luminescent layer is high,without providing 
electron-implanted transport layer, it can make constitution 
where the luminescent layer combines electron-implanted 
transport layer. 

In addition, it is possible to provide electron-implanted 
transport layer, separately with tolayer which has injection 
function and layer which has transport function. 

[0429] 

organometallic complex or other quinoline derivative^ 
oxadiazole derivative^ perylene derivative^ pyridine 
derivative, pyrimidine derivative, quinoxaline derivative^ 
biphenyl quinones derivative, nitro substituted fluorene 
derivative etc which designates tris (8 -quinolinolato ) 
aluminum (AIQ 3 ) or other 8-quinolinol or the its derivative 
as ligand can be used to electron-implanted transport layer . 

Uses especially tris (8 -quinolinolato ) aluminum (AIQ 3 ) etc 

is desirable. 

[0430] 

Dividing electron-implanted transport layer with into 
electron-injecting layer and electron transport layer, when 
facilitieslayer it does, selecting desirable combination from 
midst of the compound for electron-implanted transport layer, 
you can use. 

This time, it laminates in order of compound where electron 
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[0431] 

S'-lOOOnm flS. ^^Iz 10^200nm tt^Ztt^itf 
[0432] 

1/10^10 fSSJti:t-*^(^<fcl^o 

Z(D<!:#(7);±A/i. $ffli^li(7)J?$a)±IS(i > S 
® . ;±AJi-e lOOnin fiS. iUillB-e lOOOnm S 

[0433] 

tt-Vi^. WimM<r>^%^^\zi;i^%%1^1^'^% 



[0434] 



affinity is iargefrom cathode side to be desirable, touching to 
cathode,touching to electron-injecting layer, luminescent 
layer, it provides electron transport layer, it is desirable . 

Concerning relationship between electron affinity and 
lamination sequence, when 2 layers or more providing 
electron-implanted transport layer, it is similar. 

[0431] 

<luminescent layer, electron-implanted transport layer 
thickness of film thickness>luminescent layer or thickness of 
electron-implanted transport layer especially arenot limited, 
differ even in design and formation method of recombination 
territory *light emitting domain, but usually, it makes 5 - 
1000 nm extents especially 10 -200 nm, it is desirable . 

[0432] 

thickness of electron-implanted transport layer is due to also 
design of recombination ♦ light emitting domain, but the 
thickness and same extent or 1/10 - 10 times extent of 
luminescent layer it shouldhave made. 

When injection layer of electron and transport layer is 
divided, as for injection layer as for 1 nm or greater, 
transport layer it is desirable to make 20 nm or greater. 

upper limit of thickness of injection layer, transport layer of 
this time, with usually, with injection layer is 1000 nm extent 
100 nm extents transport layer. 

Concerning this kind of film thickness, when 2 layers 
providing implanted transport layer, it issame. 

[0433] 

In addition, it combines and considers degree of carrier 
movement of the luminescent layer and electron-implanted 
transport layer, and carrier mobility (It is decided by 
ionization potential * electron affinity . ) by fact that film 
thickness iscontrolled, it designs recombination territory 
*light emitting domain freely it tobe possible, with 
interference effect of design and both electrodes of emission 
color control of light emitting brightness * light emitting 
spectrum and control of space distribution of light emitting 
can be made possible. 

[0434] 

Regarding to <cathode>this invention, material, for example 
Li.Na. K. Mg. Al. Ag. In. where work function is 
small or, it uses alloy which includes these one kind or more 
to cathode , it is desirable. 

Especially, these oxide, halide below several nm are 
laminated in interface,AI or other metallized electrode is used, 
it is desirable . 
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[0435] 
[0436] 

[0437] 

A<$»y. ±I^0<k3l^llSO^^*4l::l4$»ll®A<fe 



Sn02 .Ni. Au.Pt. Pd.K— /^>h^K— :^Lfc 

<. ITO. IZO A<»*Ll^o 

ITO (*. iS^ InjOa t SnO t^^b^SlilB^r* 



IZOIi.®^In2 03 i:Zn02 i:^1b^ 

Ins O3 IZJit-r^Sn02 C/)?l^ifcli. l--20w1%. 
5'-12wt%*<»^LL\ 

^fc.JZOT'OlnsOj (Zj^"r€)Zn02 OJg^it 

T io-30Q/n^/rii ioQ/njaT(ii:^ 0.1-10 

0/0)0) lTOA<^(f^ti^o 



Especially compound of lithium oxide, lithium fluoride, 
potassium fluoride, calcium oxide, sodium chloride or 
other alkali metal, alkaline earth metal is desirable as 
desirable material. 

In addition, as for cathode, crystal grain is small, it is 
desirable, it is a especially amorphous state, it is desirable . 

thickness of cathode makes 10 - 1000 nm extent, it is 
desirable . 

[0435] 

In addition, dope it is possible to organic layer of cathode 
interface to do Li or other metal. 

[0436] 

In addition, sealing effect improves lastly by AI of electrode 
formation andfact that fluorine type compound is done vapor 
deposition * sputter. 

[0437] 

In order surface light emission to do <anode>organic 
electroluminescent element, it to be necessary for electrode of 
at least one to be transparent or semitransparent, as 
description above because there isrestriction in material of 
cathode, in order for transmittance of the preferably emitted 
light to become 80% or more, decides material and thickness 
of the anode is desirable. 

Concretely, for example ITO (tin dope indium oxide ), IZO 
(zinc dope indium oxide ), polypyrrole etc which dope does 
Sn02 . Ni. Au. Pt. Pd. dopant is used for anode, it is 
desirable , theespecially ITO^ IZO is desirable. 



ITO usually contains In2 O3 and SnO with chemically 
stoichiometric composition, but amount of oxygen has been 
allowed to have done deviation from some this. 

IZO usually contains ln2 O3 and Zn02 with chemically 
stoichiometric composition, but amount of oxygen has been 
allowed to have done deviation from some this. 

As for proportion of Sn02 for In2 O3 , 1 - 20 \vt%. 
fiirthermore5 - 1 2 wt% are desirable. 

In addition, proportion of Zn02 for In2 O3 with lZO,usually, is 
12-32 wt% extent. 

In addition, thickness of anode makes 10 - 500 nm extent, it 

isdesirabic . 

In addition, drive voltage it is low in order to improve it is 
necessary 1 0 - 30:oa /square or ITO of 1 0:oa /square or below 
(Usually 0.1 - I0:oa /square ) can list the reliability of 
element, but as desirable ones. 
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[0438] 
[0439] 

[0440] 

m 1 lc^^?4^^fi]i)ll)?^i^(cLTt<kl^o 

[0441] 

WSI EL *^0^3t-r*3fefc^49iirT*^ 
[0442] 

[0443] 
[0444] 

f^tLxit. /N>r>^*-. mtft^n. 7ti»itett*4 

[0445] 



[0438] 

In addition, because resistance of ITO becomes large, 
regardinglarge device like display, it is possible to do Al 
metallization. 

[0439] 

There is not especially restriction in <substrate 
material>substrate material. In order with drawn example to 

remove emitted light from substrate side, glass and resin or 
other transparent or semitransparent material are used. 

In addition, coloring to substrate itself making use of 
fluorescence conversion filter film, or the dielectric 
reflective film which includes color filter film and 
fluorescence substance in substrate, it ispossible to control 
emission color. 

[0440] 

Furthermore, when opaque material is used for substrate, it is 
possible with lamination sequence beginning which is shown 
in Figure I as opposite. 

[0441] 

color filter which is used with liquid crystal display etc should 
have been used to color filter film „ but light emitting of 
organic electroluminescent element adjusting to light which 
isdone, you adjust characteristic of color filter and 
optimization should have done extraction efficiency * color 
purity. 

[0442] 

In addition, electroluminescent element material and 
fluorescent conversion layer if color flher which cut cando 
outside light of short wavelength which light absorption is 
done is used, also the contrast of light resistance * indication 
of element improves. 

[0443] 

In addition, it is possible to substituting color filter making 
use of optical thin film like dielectric multilayer film. 

[0444] 

but fluorescence conversion filter film absorbs light of 
ELlight emitting, by fact that lightis discharged from 
phosphor in fluorescence conversion film, it is something 
which does color conversion of emission color, is formed 
from three of binder, fluorescent material, light-absorbing 
material as the composition. 

[0445] 

If fluorescent material should have used those where 
fluorescence quantum yield is high to the basic , absorption 
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[0446] 
[0447] 



[0448] 



[0449] 

[0450] 

[0451] 

fcl*iKS3figA< 0.1 /^m laTO^.TPSiili 

0.001 ^imvh^o)(Di^nummtm^*i 
0.1 //m ^^s^rl^'5it.^l$)-^^ 



forces to ELIight emitting wavelength region and is desirable . 

laser dye etc is suitable for fact, rhodamine compound * 
perylene type compound * cyanine type compound * 
phthalocyanine type compound (Also sub phthalocyanine etc 
includes. ) *napthaloimide compound * fused ring 
hydrocarbon compound * condensed heterocycle compound * 
styryl compound * coumarin compound etc should have been 
used. 

[0446] 

If binder, should have chosen kind of material which 
quenching does not do fluorescence in basic, those which can 
do microscopic patterning with photolithography * printing 
etc are desirable. 

In addition, kind of material which does not receive damage 
at thetime of film formation of ITO is desirable. 

[0447] 

When light absorption of fluorescent material is not enough, it 
uses, light-absorbing material, butwhen there is not a 
necessity, it is not necessary to use. 

light-absorbing material, kind of material which quenching 
does not do fluorescence of fluorescence material should have 
been chosen. 

[0448] 

<organic electroluminescent element manufacturing method> 
next, manufacturing method of organic electroluminescent 
element of this invention isexplained. 

[0449] 

Forms anode, with vapor deposition method and sputtering 
method or other vapor phase deposition method is desirable. 

[0450] 

Forms cathode, is possible with vapor deposition method and 
sputtering method, butwhen point which film formation is 
made on organic layer is considered, the vapor deposition 
method where damage to organic layer is little is desirable. 

[0451] 

vacuum vapor deposition method is used to formation of 
luminescent layer and electron-implanted transport layer, 
from thefact that it can form uniform thin film, it is desirable , 

When vacuum vapor deposition method is used, amorphous 
state or crystal grain diameter is acquired uniform thin film of 
0.1 :mu m or less (Usually, lower limit is 0.001 :mu m 
extent. ). 

When cr>'stal grain diameter exceeds 0. 1 ;mu m , it becomes 
nonuniform light emitting and mustmake drive voltage of 
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[0452] 



^tz. m^(DmmmE^i&<Ltz<-). ^-<P7.ti 

[0453] 

mmtm^Li^A^. smE(iRfi;ag)A<i5igjt 



[0454] 

[0455] 

:^%Bm^m EL «^ li . ii^. m^immsKD 

[0456] 

[HiSiJiJ] 
i¥$iBlc|ii0^"r^o 

[0457] 



element high it stops, also injection efficiency of electric 
charge decreases considerably. 

[0452] 

condition of vacuum vapor deposition especially is not 
limited. 10 <sup>-3Pa or less it makes degree of vacuum, 
vapor deposition rate makes 0.1-1 nm/sec extent, it 
isdesirable . 

In addition, continuing in vacuum, forms each layer 
isdesirable. 

Continuing in vacuum, if it forms, because impurity adsorbs 
into interface of each layer and can prevent , high 
characteristic isacquired. 

In addition, drive voltage of element is made low, generation 
and growth of the dark spot can be held down. 

[0453] 

When vacuum vapor deposition method is used for formation 
of these each layers, putting, when such as mixed layer 
inserted compound, it contains compound of the plural in 1 
layer, each temperature control doing boat which individually, 
the codeposition which evaporates is desirable from vapor 
deposition source which differs, butwhen vapor pressure 
(vaporization temperature ) same extent or it is very close, it 
mixes beforehandinside same vapor deposition board, vapor 
deposition it is possible also to do. 

[0454] 

In addition, in addition, solution coating method (spin 
coatings dip^ cast etc), it is possible also to use Langmuir * 
Blodgett (LB ) method etc. 

With solution coating method, it is possible as constitution 
which disperseseach compound in polymer or other matrix 
substance (resin binder ). 

[0455] 

organic electroluminescent element of this invention can also 
do, it is used usually, as electroluminescent element of direct 
current drive type but, alternating current drive or pulse drive. 

applied voltage is low usually, in comparison with 2 - 10 V 
extent and conventional ones. 

[0456] 

[Working Example(s)] 

Below, Working Example of this invention is shown, this 
invention is explainedfurthermore in detail. 

[0457] 

< Working Example 1> 
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;£lcr lOOnm ^MLfco 
[0458] 

[0459] 

-;U.|sj-4-h'j;U(4-T^y7x-;U)]^>VV> 
(H1M34)<!:. ^i!t'^'L^<^:LTTtBCD;^:^U>^ 
^(*t^«Mlt 90:10. ^^3^ 0.2nni/sec 
lOOnm Om^lzMML. %^mtLtzo 



[0460] 
[it 148] 



On glass substrate, ITO transparent electrode (anode ) 1 00 nm 
film formation was done with sputtering method . 

[0458] 

ultrasonic cleaning it did and, glass substrate which film 
formation does ITO transparent electrode, makinguse of 
neutral detergent, acetone, ethanol. 

Pulling up substrate from in boiling ethanol, it dried, UV/O3 
af^ervvashing, it locked in substrate holder of vacuum vapor 
deposition equipment, vacuum did vacuum chamber to 1 X 
lO'^Pa or less. 

[0459] 

First, with weight ratio 90: 10. vapor deposition rate 0.2 
nm/sec vapor deposition it designated below-mentioned 
rubrene derivative as thickness of 100 nm above-mentioned 
N,N'-biphenyNN,N*-bis [N- phenyl-N- 4- tolyl (4 -amino 
phenyl )] benzidine (HIM34 )with, as light emitting center, 
made luminescent layer. 

[0460] 

[Chemical Formula 148] 




[0461] 

^J^i^Tr. Tt2a)hUX(8-^y'jy^h)7;u5-^ 

A{AlQ3)^^^3iJt 0.2nm/sec V 20nm ©15$ 

[0462] 
[{b 149] 



[0461] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated below-mentioned tris (8 -quinolinolato ) 
aluminum (AIQ 3 ) as thickness of 20 nm, made 
electron-implanted transport layer. 

[0462] 

[Chemical Formula 149] 



Page 201 Paterra Instant MT Machine Translation 



JP2000156290A 2000-6-6 




AlQa 



[0463] 

0.05nm/sec T% 0.5nm (D^^lzMMLXm^t 
Lfco 

[0464] 

^LT . MmmUB^mmtLX A\ ^ 200nm M 



[0465] 

Z(D^^ EL ESSWE^EPJIDL. 
lOmAW (DSaSSmgr^iBK^-Brfci:-?). 
mmMJ±lt 4,03V. i@SI± 405cd/m' "^'fcofco 



1800cd/mMgil)«EI* 5.8V T*ifey.500 mfii 

^tZo 

[0466] 



[0467] 

±tB<D N,N'-v:7x-;U-N,N'-t*X[N-:7x 

-;u-N-4-h'J;u(4-7'5y:7x-;u)]K>i;i;> 

(HIM34)i:. %%^ibtU^±t^(D)l^[y:ym 
mWt'^MMit 90:10. ^SiSS 0,2nm/sec V 

80nm om^iz^mML. m-(Dm%mtLtzo 

[0468] 

:ki^v. N,N,N' ,N' -i^h^+X(3-e:7x-'j;u) 

0.2nm/sec V 20nm (DJl^flC^fe^^L. 



[0463] 

Furthermore, while vacuum is maintained, with vapor 
deposition rate 0.05 nm/sec , vapor deposition designating 
Li20 as thickness of 0.5 nm, it made cathode. 

[0464] 

A! 200 nm vapor deposition was done and, as metallized 
electrode and protective layer, the organic electroluminescent 
element was acquired. 

[0465] 

When in this organic electroluminescent element, imparting it 

does direct current voltage, drives at constant current density 
of 10 mA/cm^ , as for drive voltage as for 4.03 V. brightness 
they were 405 cd/m^. 

emission color was yellow amber color. 

Furthermore, this element at constant current density of 50 
mA/cm^ when continuous drive itdoes, as for brightness of 
initial stage as for 1 800 cd/m^. drive voltage with 5.8 V,as 
for brightness as for 1500 cd/m^. drive voltage it became 8.2 
V 500 hour later. 

[0466] 

<Working Example 2> 

In same way as Working Example 1, film formation it did 
ITO transparent electrode (anode ) on the glass substrate, set 
to vacuum vapor deposition equipment. 

[0467] 

First, above-mentioned N,N'-biphenyl-N,N'-bis [N- phenyl-N- 
4- tolyl (4 -amino phenyl )] benzidine (H1M34 ) with, with 
weight ratio 90: 1 0. vapor deposition rate 0.2 nm/sec the 
codeposition it designated above-mentioned rubrene 
derivative which becomes light emitting center as thickness of 
80 nm; made luminescent layer of first. 

[0468] 

Next, N,N, N&apos;, N&apos;-tetrakis (3 -biphenylyl ) 
benzidine (compound No.1-1 ) with, with weight ratio 90:10. 
vapor deposition rate 0.2 nm/sec codeposition itdesignated 
rubrene derivative which becomes light emitting center as 
thickness of 20 nm,made second luminescent layer. 
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[0469] 

JJjl^Tr. A103 0.2nm/sec r*20nm CD 

[0470] 

EL m^^mtzo 

[0471] 

ZO^m EL ^i^lc. ESftaE^EPiPL. 
lOmAW (DSm5)5lSJtT?i8S}$-y'/c(t::5. 

mmnzit 4av. mmt eMcd/nrvh-otzo 

^Fbic. ::(D^^=-^ 50mA/cm' co^msPt^g-e 

3320cd/m\ IgiSmEli 5.95V X*fey. 500 B#FbT 
^IZ(*jEigli2710cd/mMgi!iaEI*9.4V<!:^j: 

[0472] 



1 tmmiz. ii=y:^m^±\z ito ilB^m 

[0473] 

*-r. ±120 N,N'-v:7x^JU-N,N'-eX[N-3?x 

-;i..isi.i.:>-37^;u(4-75y:7x~;i/)]^>vv> 
(HiM38)<t. «3t4'iL>t^i:S^u:f u^^Sftt^ 

Mfilt 90:10. MM^^§, 0.2nni/sec 80nm 0 
[0474] 

::^1>-C\ >J,N,N' .N' -xh^+X(3-e37x~U;U) 

0.2nm/sec 20nm (Dif ^ iCit^SL. SZICD 
[0475] 

?>Jl^T\ A1Q3 ^^^aig 0.2nm/sec 35nm 0) 



[0476] 

tLx. mmm \ tmmz. l^o. ai 

^« EL *T ^fifco 



[0469] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated AIQ 3 as thickness of20 nm, made 
electron-implanted transport layer. 

[0470] 

And, in same way as Working Example 1, Li20. AI was 
done vapor deposition, the organic electroluminescent 
element was acquired. 

[0471] 

When in this organic electroluminescent element, imparting it 
does direct current voltage, drives at constant current density 
of 1 0 mA/cm^ , as for drive voltage as for 4.4 brightness 
they were 617 cd/m^. 

emission color was yellow amber color. 

Furthermore, this element at constant current density of 50 
mA/cm"^ when continuous drive itdoes, as for brightness of 
initial stage as for 3320 cd/m\ drive voltage with 5.95 V,as 
for brightness as for 27 1 0 cd/m^^ drive voltage it became 9.4 
V 500 hour later. 

[0472] 

<Working Example 3> 

In same way as Working Example 1 , film formation it did 
ITO transparent electrode (anode ) on the glass substrate, set 
to vacuum vapor deposition equipment. 

[0473] 

First, above-mentioned N,N'-biphenyl-N,N'-bis [N- phenyl-N- 
1-naphthyI (4 -amino phenyl )] benzidine (HIM38 ) with, with 
weight ratio 90: 1 Os vapor deposition rate 0.2 nm/sec the 
codeposition it designated rubrene derivative which becomes 
light emitting center as thickness ofSO nm, made luminescent 
layer of first. 

[0474] 

Next, N,N, N&apos;, N&apos;-tetrakis (3 -biphenylyl ) 
benzidine (compound No.I-1 ) with, with weight ratio 90:10^ 
vapor deposition rate 0.2 nm/sec codeposition itdesignated 
rubrene derivative which becomes light emitting center as 
thickness of 20 nm,made second luminescent layer. 

[0475] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated AIQ 3 as thickness o05 nm, made 
electron-implanted transport layer. 

[0476] 

And, in same way as Working Example I , Li20. AI was 
done vapor deposition, the organic electroluminescent 
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[0477] 

Z(D^^ EL ^^-IC. sgStmE^EpiiDL. 
IgiSIEIi 5.4V. 760cd/m' Trfeofco 



3250cd/m\ |g»)BEI* 6.43V T*&y . 500 B$Fb1 
'^IZltmmt 2340cd/m\ igUl«EI* 8.7V t^S 

Ofco 

[0478] 



1 <!:Plt$l::.*^^X»*5±lciT0iiB^m 

[0479] 

^-fs ±120) N,N'-v7x:::;U.N,N'-eX[N-:7x 
-;U.N.4-h»j;U(4.75/:7x~JI/)]K>vv> 
(HIM34)i:> ^a^£*/l>i:^d:^;u:?b>^»i*i:^ 
SMlt 90:10s BMi^fS. 0.2nm/sec V 80nm CD 

s^icftn^L. m-omtftmtLtzo 

[0480] 

y\yym^{^t^mtit 90:10. ^^Jig 
0.2nm/sec 20nm O^^lZ^^MMLs 
%%miiUzo 

[0481] 

2)^1^1?. AIQ3 ^ ^SiiS 0.2nni/sec "C 50nm O 
[0482] 

^LT . mM 1 <tl^4ilC. Li20. Al ^^^L. 
[0483] 

EL ^^IC. E3gmE^EP*DL. 

lOmAW (;)S«3SsBS-eiKai3?-frfci:c5. 

igiSlEI* 5.6V. m^\t 857cd/m'r-fcofco 



element was acquired. 
[0477] 

When in this organic electroluminescent element, imparting it 

does direct current voltage, drives at constant current density 
of 1 0 mA/cm" , as for drive voltage as for 5.4 V. brightness 
they were 760 cd/m^, 

emission color was yellow amber color. 

Furthermore, this element at constant current density of 50 
mA/cm^ when continuous drive itdoes, as for brightness of 
initial stage as for 3250 cdW. drive voltage with 6.43 V,as 



drive voltage it became 8.7 



for brightness as for 2340 cd/m^. 
V 500 hour later. 

[0478] 

<Working Example 4> 

In same way as Working Example 1, film formation it did 
ITO transparent electrode (anode ) on the glass substrate, set 
to vacuum vapor deposition equipment. 

[0479] 

First, above-mentioned N,N'-biphenyl-N,N'-bis [N- phenyl-N- 
4- tolyl (4 -amino phenyl )] benzidine (HJM34 ) with, with 
weight ratio 90: 1 0 . vapor deposition rate 02 nm/sec the 
codeposition it designated rubrene derivative which becomes 
light emitting center as thickness ofBO nm, made luminescent 
layer of first. 

[0480] 

Next, N,N, N&apos;, N&apos;-tetrakis (3 -biphenylyl ) 
benzidine (compound No.I-1 ) with, with weight ratio 90:10. 
vapor deposition rate 0.2 nm/sec codeposition itdesignated 
rubrene derivative which becomes light emitting center as 
thickness of 20 nm,made second luminescent layer. 

[0481] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated AIQ 3 as thickness of50 nm, made 
electron-implanted transport layer. 

[0482] 

And, in same way as Working Example 1, Li20. Al was 
done vapor deposition, the organic electroluminescent 
element was acquired. 

[0483] 

When in this organic electroluminescent element, imparting it 
does direct current voltage, drives at constant current density 
of 1 0 mA/cm^ , as for drive voltage as for 5.6 V^ brightness 
they were 857 cd/m^. 
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3640cd/m-. mmmi±lt 7.7V Trfcy. 1000 B#Fb1 
^iClJJiglJ 3040cd/m\ SSl^Eli 12.2V 

[0484] 



1 tmmiz. iiy7.&m±iz no mmm 

[0485] 

-;^-N-l-:^7^^;^(4-7=y3?x:l;^)]K>vv> 
(HIM38)i:. *pt4^'L><tLrTl2c7):h3'^-t>^ 
#i*<5:^aMlt 90:10. ^Sil^ 0.2nm/sec T* . 
80nm (Dm^iZ^mML. m-(D^tfimtUzo 

[0486] 
[<b 150] 




emission color was yellow amber color. 

Furthermore, this element at constant current density of 50 

mA/cm^ when continuous drive itdoes, as for brightness of 
initial stage as for 3640 cd/m^. drive voltage with 7.7 V,as 
for brightness as for 3040 cd/m'v 
12.2 V 1,000 hour later. 



drive voltage it became 



[0484] 

<Working Example 5> 

In same way as Working Example 1, film formation it did 
ITO transparent electrode (anode ) on the glass substrate, set 
to vacuum vapor deposition equipment. 

[0485] 

First, with weight ratio 90: 1 0. vapor deposition rate 0.2 
nm/sec codeposition it designated below-mentioned 
naphthacene derivative as thickness of 80 nm 
above-mentioned N,N*-biphenyl-N,N'-bis [N- phenyl-N- 
1-naphthyl (4 -amino phenyl )] benzidine (HIM38 )with, as 
light emitting center, made luminescent layer of first. 

[0486] 

[Chemical Formula 150] 



[0487] 

^Xl^V. N.N,N' ,N' -irh^4^X(3-e3?i-'J;U) 

0.2nm/sec 20nm (Dm^lZ^BMU ^-0) 
[0488] 

JJ^L^T^ A1Q3 ^mMS:S. 0.2nm/sec V 20nm (D 

m^izmML. mTitAmmmtLtzo 

[0489] 



[0487] 

Next, N,N, Ni&apos;, N&apos;-tetrakis (3 -biphenylyl ) 
benzidine (compound No. 1-1 ) with, with weight ratio 90:10^ 
vapor deposition rate 0.2 nm/sec codeposition itdesignated 
naphthacene derivative which becomes light emitting center 
as thickness of 20 nm,made second luminescent layer. 

[0488] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated AIQ 3 as thickness of20 nm, made 
electron-implanted transport layer. 

[0489] 
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[0490] 

zomm EL s^^ic. njjftmE^EPiPL. 

I^UlSttli 4.5V. Smii 557cd/m'T?fcofco 



^FblZ. ZCD*^-^ 50mA/cm^ (D^m^^HLX* 
2950cd/in\ SgSlllEli 5.90V X*h^). 500 BtFel 

^icliJiJt I* 2200cd/m\ mWiMKlt 8.4V 
[0491] 



[0492] 

. ±fB0 N,N'-v:7x~;U.N,N'-t*X[N-37i 

-;u-N.4-h'j;u(4-ysy37xii;u)]/<>vv> 

(HiM34)t. ntfi^'btu^)iy[y>mm»t^ 

MSJt 90:10. ^^iiS 0.2nm/sec V 80nm (D 
[0493] 

3?^-tr>^#l*<!:^«»a: 90:10. ^^iiJg 
0.2nm/sec Tr 20nm (DS^Iw^^^L. (D 

[0494] 

A1Q3 iBMMl^ 0.2nm/sec Tr 20nm CD 

[0495] 

^LT.HliS^J 1 tmmz. LijO.Al ^^^L. 

EL *^^^#fco 

[0496] 

ZCD^^I EL lt3StmE^EP*nL. 

lomAW (Dmm^i^^xmm^itfztzh^ 

mmmE.lt 4.6V. Itiltli 580cd/in'r'&ofco 



And, in same way as Working Example I , Li20. Al was 
done vapor deposition, the organic electroluminescent 
element was acquired. 

[0490] 

When in this organic electroluminescent element, imparting it 
does direct current voltage, drives at constant current density 
of 10 mA/cm^ , as for drive voltage as for 4.5 V. brightness 
they were 557 cd/ml 

emission color was green color. 

Furthermore, this element at constant current density of 50 
mA/cm^ when continuous drive itdoes, as for brightness of 
initial stage as for 2950 cd/m^. drive voltage with 5.90 V,as 
for brightness as for 2200 cd/m^. drive voltage it became 8.4 
V 500 hour later. 

[0491] 

<Working Example 6> 

In same way as Working Example 1, film formation it did 
ITO transparent electrode (anode ) on the glass substrate, set 
to vacuum vapor deposition equipment. 

[0492] 

First, above-mentioned N,N'-biphenyl-N,N'-bis [N- phenyl-N- 
4- tolyl (4 -amino phenyl )] benzidine (H1M34 ) with, with 
weight ratio 90: 1 0 ^ vapor deposition rate 0.2 nm/sec the 
codeposition it designated rubrene derivative which becomes 
light emitting center as thickness ofSO nm, made luminescent 
layer of first. 

[0493] 

Next, N,N, N&apos;, N&apos;-tetrakis (3 -biphenylyl ) 
benzidine (compound No.I-1 ) with, with weight ratio 90:10. 
vapor deposition rate 0.2 nm/sec codeposition itdesignated 
naphthacene derivative which becomes light emitting center 
as thickness of 20 nm,made second luminescent layer. 

[0494] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated AIQ 3 as thickness of20 nm, made 
electron-implanted transport layer. 

[0495] 

And, in same way as Working Example I, Li20* Al was 
done vapor deposition, the organic electroluminescent 
element was acquired. 

[0496] 

When in this organic electroluminescent element, imparting it 
does direct current voltage, drives at constant current density 
of 1 0 mA/cm^ , as for drive voltage as for 4.6 V. brightness 

«1 — « COA ^Al^2 



Page 206 Paterra Instant MT Machine Translation 



JP2000156290A 



2000-6-6 



^h>lZ^ ZOm^"^ 50mA/cm- OmWy^l 

30I0cd/ni^ %mWE\t 5.80V Irfey. 500 B#Fp1 
^l3liS|Jtli2380cd/mMgI!iaEli8.4V<t>Ef 

[0497] 



[0498] 

Mlt 90:10. 0.2nm/sec V lOOnm (DJf 

[0499] 

Jj^l^lr. A1Q3 ^ ^^JiJt 0.2nm/sec 1? 20nm CD 
[0500] 

^mELmf-^mtzo 

[0501] 

EL ^^^ic. E;TtSE^9lilPL. 
igiSaEI* 5.5V. SSI* 305cdWT*&ofco 

mmom^ibm^Mzo 

[0502] 



njgijii 1 tmm\z. ;tf^xsft±(c iTo jgBjm 

[0503] 

*-r\ ±ie(DS^i* III .i[7tcg(^;i-:7x>-2,5- 



they were 580 cd/m". 

emission color was yellowish white. 

Furthermore, this element at constant current density of 50 
mA/cm" when continuous drive itdoes, as for brightness of 
initial stage as for 30 1 0 cd/m". drive voltage with 5.80 V,as 
for brightness as for 2380 cd/m^. drive voltage it became 8.4 
V 500 hour later. 

[0497] 

<Working Example 7> 

In same way as Working Example 1, film formation it did 
ITO transparent electrode (anode ) on the glass substrate, set 
to vacuum vapor deposition equipment. 

[0498] 

First, above-mentioned polymer I-l [poly (thiophene-2, 4- di 
yl )] with, with weight ratio 90: 1 0. vapor deposition rate 0.2 
nm/sec vapor deposition itdesignated rubrene derivative 
which becomes light emitting center as thickness of 100 nm, 
made luminescent layer. 

[0499] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated AIQ 3 as thickness of20 nm, made 
electron-implanted transport layer. 

[0500] 

And, in same way as Working Example I, Li20. Al was 
done vapor deposition, the organic electroluminescent 
element was acquired. 

[0501] 

When in this organic electroluminescent element, imparting it 
does direct current voltage, drives at constant current density 
of 10 mA/cm^ , as for drive voltage as for 5.5 V. brightness 
they were 305 cd/m^. 

In addition, this element, rise of drive voltage and decrease of 
brightness are small in comparison with those of Comparative 
Example, lifetime which isequal to Working Example K7 
acquired. 

[0502] 

<Working Example 8> 

In same way as Working Example 1, film formation it did 
ITO transparent electrode (anode ) on the glass substrate, set 
to vacuum vapor deposition equipment. 

[0503] 

First, above-mentioned polymer III - I [poly (thiophene-2,5-di 
yl )] with, with weight ratio 90:10. vapor deposition rate 0.2 
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mS.it 90: 1 0. MMMfS. 0,2nm/sec V I OOnm CD 
[0504] 

AI03 "^BMMf^ 0.2nm/sec "C 20nm 0 

[0505] 

tLX.mmm l <!:f^ttl::.Li20.AI ^mML. 
[0506] 

zomwt EL EsitaE^EntoL. 

lOmA/cm' (D^«;jEtSJtT*IKill^ti'/t<i:Z5. 
mWimS.lt 4.3V. JlJtIi lOOcd/m'T^fcofco 

[0507] 



1 <!:l^liic. :^'^x««±lc ITO SB^S 
[0508] 

tt.±m(Di^m^w ii-i[5^;f3?x>.2,4-v^ 

;U.^:t:7x>-2,5-v-r;m:l)*ta^i*](t.f§3t 
43/0<t?t>:^;i':?U>^Si*^<?:^SMJt 90:10. M 
»iSS 0.2nm/sec T lOOnm 0JI^IC^«L. ^ 

[0509] 

AIQ3 0.2nm/sec T? 20nm (D 

[0510] 

^LT. mmm \ tmmz. UsO. ai ^mmu 
EL m^^mtzo 

[0511] 

Z<D^^ EL ^^iz. il3SEmE^En»0L. 
IgiSlEli 4.5V. Mf^lt 120cd/m' T*fco/co 



nm/sec vapor deposition itdesignated rubrene derivative 
which becomes light emitting center as thickness of 1 00 nm, 
made luminescent layer. 

[0504] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated AIQ 3 as thickness of20 nm, made 
electron-implanted transport layer. 

[0505] 

And, in same way as Working Example 1 , Li20. Al was 
done vapor deposition, the organic electroluminescent 
element was acquired. 

[0506] 

When in this organic electroluminescent element, imparting it 
does direct current voltage, drives at constant current density 
of 1 0 mA/cm^ , as for drive voltage as for 4.3 V. brightness 
they were 100 cd/m^ 

In addition, this element, rise of drive voltage and decrease of 
brightness are small in comparison with those of Comparative 
Example, lifetime which isequal to Working Example 1-7 
acquired. 

[0507] 

<Working Example 9> 

In same way as Working Example 1, film formation it did 
ITO transparent electrode (anode ) on the glass substrate, set 
to vacuum vapor deposition equipment. 

[0508] 

First, above-mentioned copolymer II- 1 [thiophene-2, 4- di 
yl-thiophene-2,5-di yl (1 : 1) copolymer ] with, with weight 
ratio 90: 1 0^ vapor deposition rate 0.2 nm/sec vapor 
deposition itdesignated rubrene derivative which becomes 
light emitting center as thickness of 100 nm, made 
luminescent layer. 

[0509] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated AIQ 3 as thickness ofZO nm, made 
electron-implanted transport layer. 

[0510] 

And, in same way as Working Example 1 , Li20. Al was 
done vapor deposition, the organic electroluminescent 
element was acquired. 

[0511] 

When in this organic electroluminescent element, imparting it 
does direct current voltage, drives at constant current density 
of 10 mA/cm^ , as for drive voltage as for 4.5 V^ brightness 
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mWlME.lt 4.5V. iSUtli 120cd/m^r*fcofco 



[0512] 



mmm \ t\B\miz. **^x*«±ic uo mmm 

[0513] 

ymmi^t'^Mttt 90:10. mm^f^ 0.2nm/sec 



[0514] 
[^t 151] 




they were 120 cd/m". 

In addition, this element, rise of drive voltage and decrease of 
brightness are small in comparison with those of Comparative 
Example, lifetime which isequal to Working Example 1-7 
acquired. 

[0512] 

<Working Example 10> 

In same way as Working Example 1, film formation it did 
ITO transparent electrode (anode ) on the glass substrate, set 
to vacuum vapor deposition equipment. 

[0513] 

First, with weight ratio 90: 1 0. vapor deposition rate 0,2 

nm/sec vapor deposition it designated rubrene derivative 
which becomesbelow-mentioned compound and light 
emitting center as thickness of 100 nm,made luminescent 
layer. 

[0514] 

[Chemical Formula 151] 



[0515] 

A1Q3 ^MMMfS, 0.2nm/sec 20nm (D 



[0516] 

tLx. mmm \ trnmiz. UzO. ai ^mmu 

[0517] 

Z(7)^^ EL m^l^> li;l5tSE^EP»DL. 
lOmA/cm' (D^m^i^fS,Vmm^'\i:tztZb^ 

mmmmt 4.5v. m&it 4oocd/m'r*fcofco 
E(D±^. «ijtcDiSTA</h^<. mmm 1-7 1 

[0518] 



[0515] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated AIQ 3 as thickness of20 nm, made 
electron-implanted transport layer. 

[0516] 

And, in same way as Working Example 1 , Li20^ AI was 
done vapor deposition, the organic electroluminescent 
element was acquired. 

[0517] 

When in this organic electroluminescent element, imparting it 
does direct current voltage, drives at constant current density 
of 10 mA/cm^ , as for drive voltage as for 4.5 brightness 
they were 400 cd/m^. 

In addition, this element, rise of drive voltage and decrease of 
brightness are small in comparison with those of Comparative 
Example, lifetime which isequal to Working Example 1-7 
acquired. 

[0518] 

< Working Example 1 1 > 
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[0519] 

>il^f*<t^aMl:b 90:10. MM^fS. 0.2nm/sec 



[0520] 
[<bl52] 



In same way as Working Example 1, film formation it did 
ITO transparent electrode (anode ) on the glass substrate, set 
to vacuum vapor deposition equipment. 

[0519] 

First, with weight ratio 90: 1 0^ vapor deposition rate 0.2 
nm/sec vapor deposition it designated rubrene derivative 
which becomesbelow-mentioned compound and light 
emitting center as thickness of 100 nm,made luminescent 
layer. 

[0520] 

[Chemical Formula 152] 




[0521] 

;^L>r% A1Q3 ^MMS^JS. 0.2nm/sec V 20nm O 



[0522] 



[0523] 

ZOmm EL ^^ic. E?7iimE^EnJaL. 
lOmA/cm^ (DmW^^&V%m^ittztZh. 
mWlWEElt 4.5V. mmt 400cd/m' T*&o/co 

mmom^tmhtifz. 

[0524] 



[0521] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated AlQ 3 as thickness of20 nm, made 
electron-implanted transport layer. 

[0522] 

And, in same way as Working Example 1 , Li20. AI was 
done vapor deposition, the organic electroluminescent 
element was acquired. 

[0523] 

When in this organic electroluminescent element, imparting it 
does direct current voltage, drives at constant current density 
of 1 0 mA/cm^ , as for drive voltage as for 4.5 V. brightness 
they were 400 cd/m^. 

In addition, this element, rise of drive voltage and decrease of 
brightness are small in comparison with those of Comparative 
Example, lifetime which isequal to Working Example 

acquired. 

[0524] 

<Working Example 1 2> 

In same way as Working Example 1, film formation it did 
ITO transparent electrode (anode ) on the glass substrate, set 
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[0525] 

ly^^Wt^Mmit 90:10. ^l^M'Mfi. 0.2nm/sec 



[0526] 
lit 153] 




to vacuum vapor deposition equipment. 
[0525] 

First, with weight ratio 90: 10^ vapor deposition rate 0.2 
nm/sec vapor deposition it designated rubrene derivative 
which becomesbelow-mentioned compound and light 
emitting center as thickness of 100 nm,made luminescent 
layer. 

[0526] 

[Chemical Formula 153] 



[0527] 

A1Q3 ^^^iiS 0.2nm/sec V 20nm 0) 



[0528] 

^ a EL m'f^mtzo 

[0529] 

ZO^m EL EaBE^EPAPL. 
lOmA/cm' CD^ISit^Jt-elgK^i+fcikC^. 
igaSEIi 4.8V. JiJgli 450cd/m' "Cfcofco 

[0530] 



mmm^f^^^^ M^mmmmiziz^:^\-Ltzo 

[0531] 

>^»fti:^aaJ± 90:10. mm&f^ 0.2nm/sec 
T' lOOnm (7>J5^(3^SL. Mt/cMtLtzo 



[0527] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated AIQ 3 as thickness oGO nm, made 
electron-implanted transport layer. 

[0528] 

And, in same way as Working Example 1 , Li20v Al was 
done vapor deposition, the organic electroluminescent 
element was acquired. 

[0529] 

When in this organic electroluminescent element, imparting it 
does direct current voltage, drives at constant current density 
of 10 mA/cm^ , as for drive voltage as for 4.8 V. brightness 
they were 450 cd/m^. 

In addition, this element, rise of drive voltage and decrease of 
brightness are small in comparison with those of Comparative 
Example, lifetime which isequal to Working Example N7 
acquired. 

[0530] 

<Working Example 1 3> 

In same way as Working Example I, film formation it did 
ITO transparent electrode (anode ) on the glass substrate, set 
to vacuum vapor deposition equipment. 

[0531] 

First, with weight ratio 90:10. vapor deposition rate 0.2 
nm/sec vapor deposition it designated rubrene derivative 
which becomesbelow-mentioned compound and light 

— * — ~- *u:-,i — mn i * 
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[0532] 
[^bl54] 




emitting center as thickness of 100 nm,niade luminescent 
layer. 

[0532] 

[Chemical Formula 154] 



[0533] 

^):i^T% AIQ3 ^ ^^iiS 0.2nm/sec V 20nm 0) 



[0534] 



[0535] 

Z(D^«I EL m^iz. ll;lit«E^ EPiDL. 
lOmA/cm' (Dmm^iBf^Vmm^lttztZ^. 
mWlW!±\t 4.7V. MfS^it 420cd/m'-efcofco 

^^(om^tm^Mzo 

[0536] 



[0537] 

:ymmit^t^Mmlt 90:10. 0.2nm/sec 
■e lOOnm (Om^lzmmL. M^mtLtzo 



[0533] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated AIQ 3 as thickness of20 nm, made 
electron-implanted transport layer. 

[0534] 

And, in same way as Working Example 1 , Li20. Al was 
done vapor deposition, the organic electroluminescent 
element was acquired. 

[0535] 

When in this organic electroluminescent element, imparting it 
does direct current voltage, drives at constant current density 
of 10 mA/cnr , as for drive voltage as for 4.7 V. brightness 
they were 420 cd/m^. 

In addition, this element, rise of drive voltage and decrease of 
brightness are small in comparison with those of Comparative 
Example, lifetime which isequal to Working Example 1--7 
acquired. 

[0536] 

<Working Example 14> 

In same way as Working Example I, film formation it did 
ITO transparent electrode (anode ) on the glass substrate, set 
to vacuum vapor deposition equipment. 

[0537] 

First, with weight ratio 90: 1 0. vapor deposition rate 0.2 
nm/sec vapor deposition it designated rubrene derivative 
which becomesbelow-mentioned compound and light 

* *u:„i r inn 
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[0538] 
[^b 155] 




emitting center as thickness of 100 nm,made luminescent 

layer. 

[0538] 

[Chemical Formula 155] 



[0539] 

AI03 $-^.®iSJg 0.2nm/sec 20nm (7) 



[0540] 

^LT. mmm \ tmmiz. U20. ai ^^^l. 



[0541] 

Z(D^m EL ^i^lC. ISitlE^EPADL. 
IIB«EI* 5.0V. Jf gli 500cd/m'-efeofco 

[0542] 



mmm 1 ti^tiic. «±iz ito mm 

[0543] 



[0539] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated AIQ 3 as thickness of20 nm, made 
electron-implanted transport layer. 

[0540] 

And, in same way as Working Example 1, Li20^ AI was 
done vapor deposition, the organic electroluminescent 
element was acquired. 

[0541] 

When in this organic electroluminescent element, imparting it 
does direct current voltage, drives at constant current density 
of 1 0 mA/cm^ , as for drive voltage as for 5.0 brightness 
they were 500 cd/m^. 

In addition, this element, rise of drive voltage and decrease of 
brightness are small in comparison with those of Comparative 
Example, lifetime which isequal to Working Example 1-7 
acquired. 

[0542] 

<Comparative Example 1> 

In same way as Working Example 1, film formation it did 
ITO transparent electrode (anode ) on the glass substrate, set 
to vacuum vapor deposition equipment. 

[0543] 
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b>I^#<*<!:^ fimtb 90:10. ^^iSg 
0.2nin/sec "X? lOOnm (Dlf ^ IZ^t^^L. fSStS 

[0544] 

^>:l^T\ A1Q3 ^^^iSS 0.2nm/sec Tr 20nm (7) 



[0545] 

tLx. mmm \ tmmiz. U20. ai 



[0546] 

C©^«l EL ^^ic. EJjStmE^EPilPL. 
lOmA/cm' (7)^a3il^gr*il3^ig»J$ti:tc<tC 
^.*?)SS(7)IEi!)mEli 6.8V.iE|gli 404cd/m' 

^LTs 100 B^rplfiS-elgllSEA^* 12V UJl±IZ 
?g:y. 300 BtF0l&lll±$fei^5fiilLfco 

[0547] 



[0548] 

N,N,N' ,N' -xh^^X(3-e3?x- 
>vv>(^b^^ No.I-l)^^^iig 0.2nm/sec 
50nm OmtlzmmU jEfLaAiUSlirU 

[0549] 

;:>Jl^■C\ A1Q3 <!:.^5t4=iOi:<^:^;u3fU>^# 
ftt^aMJt 90:10. ll^iiJt 0.2nni/sec V 
70nm (OJl^lZ^t^^L^ SSifeMtLfco 

[0550] 
[0551] 

ZOmm EL ^^(C. E;7SmE^En*DL. 
lOmA/cm^ a)Sl;15t^JgT^il!l$-&fci:C5. 
[El* 9.5V. JiJtIi SOOcd/m' X'^-^tzo 



First, N,N, N&apos;. N&apos;-tetrakis (3 -biphenylyl ) 
benzidine (compound No.M ) with, with weight ratio 90:10. 
vapor deposition rate 0.2 nm/sec codeposition itdesignated 
rubrene derivative which becomes light emitting center as 
thickness of 100 nm, made luminescent layer. 

[0544] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated AIQ 3 as thickness of20 nm, made 
electron-implanted transport layer. 

[0545] 

And, in same way as Working Example 1 , Li20. Al was 
done vapor deposition, the organic electroluminescent 
element was acquired. 

[0546] 

When in this organic electroluminescent element, imparting it 
does direct current voltage, at constant current density oflO 
mA/cm^ continuous drive it does, as for drive voltage of 
initial stage as for 6.8 V. brightness they were 404 cd/m^. 

And, with 100 hour extent drive voltage became 12 V or 
greater, insulation breakdown did to 300 hour later. 

[0547] 

<Comparative Example 2> 

In same way as Working Example 1, film formation it did 
ITO transparent electrode (anode ) on the glass substrate, set 
to vacuum vapor deposition equipment. 

[0548] 

First, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated N,N, N&apos;, N&apos;-tetrakis (3 
-biphenylyl ) benzidine (compound No.1-1 ) as thickness of 50 
nm, made positive hole injection transporting bed. 

[0549] 

Next, with weight ratio 90: 1 0. vapor deposition rate 0.2 
nm/sec codeposition it designated rubrene derivative which 
becomes AIQ 3 and light emitting center as thickness of 70 
nm, made luminescent layer. 

[0550] 

And, in same way as Working Example 1, Li20. Al was 
done vapor deposition, the organic electroluminescent 
element was acquired. 

[0551] 

When in this organic electroluminescent element, imparting it 
does direct current voltage, drives at constant current density 
of 1 0 mA/cm' , as for drive voltage as for 9.5 V. brightness 

4.1,^ OrtA 
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$f>lC. ZOmT^ SOmA/cm- (D^MA^f^V 
3800cd/m\ %mmElt ll.OV T'fcy. 100 mfH 

^IC(*igill«EA< 14V &i±{ZU'DtZo 

^LT. 250 mnmzimwim&t< i6v \ztji 

t0552] 



[0553] 

tt. N,N,N' ,N' -xK^+X(3-t*7x- 'J;U)'< 

aaik 90:io. ^^iSJt 

0.2nm/sec -CyOnmrolf ^Izi^^^L. Sljt^i: 
tfc. 

[0554] 

;:J:L^-e. AIQ3 ^^^iiJt 0.2nm/sec ■e40nin <D 



[0555] 



[0556] 

z(Dmm EL ^^ic. EssmE^EPJjoL. 

lOmA/cm^ <DSSg5!BJt-e|gll$-B-fctZ5, 
ffiiftSEI* 6.5V, JSilSli 835cd/m' Hfy-otzo 



^blc. :i(7)S^^ 50mAW (D^l:;7iiSgT:- 
4200cd/m\mWsWB\t 7.8V "Cfcy, 150 

mzimmmEt^ i2v )a±ic^£y,isigA<# 

[0557] 

[01] 



they were 800 cd/ml 

Furthermore, this element at constant current density of 50 
mA/cm^ when continuous drive itdoes, as for brightness of 
initial stage as for 3800 cd/m"^ drive vohage with 1 1 ,0 
V.I 00 hour later drive voltage became 14 V or greater. 

And, 250 hours later drive voltage became 16 V, brightness 
reduced byhalf 

[0552] 

<Comparative Example 3> 

In same way as Working Example 1, film formation it did 
JTO transparent electrode (anode ) on the glass substrate, set 
to vacuum vapor deposition equipment. 

[0553] 

First, N,N, N&apos;, N&apos;-tetrakis (3 -biphenylyl ) 
benzidine (compound No.I-1 ) with, with weight ratio 90:10. 
vapor deposition rate 0.2 nm/sec codeposition itdesignated 
rubrene derivative which becomes light emitting center as 
thickness of 70 nm.made luminescent layer. 

[0554] 

Next, with vapor deposition rate 0.2 nm/sec vapor deposition 
it designated AIQ 3 as thickness of40 nm, made 
electron-implanted transport layer. 

[0555] 

And, in same way as Working Example 1 , Li20s Al was 
done vapor deposition, the organic electroluminescent 
element was acquired. 

[0556] 

When in this organic electroluminescent element, imparting it 
does direct current voltage, drives at constant current density 
of 10 mA/cm^ , as for drive voltage as for 6.5 V. brightness 

they were 835 cd/mi^. 

Furthermore, this element at constant current density of 50 
mA/cm^ when continuous drive itdoes, as for brightness of 
initial stage 4200 cd/m^, drive voltage with 7.8 V, 1 50 hours 
later drive voltage became 12 V or greater, brightness reduced 
by half 

[0557] 

[Effects of the Invention] 

According to this invention, drive voltage is low, with high 
efficiency, can acquire organic electroluminescent element 
where reliability is high. 

[Brief Explanation of the Dra\ving(s}] 

[Figure I] 
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h is a conceptual cross section diagram which shows 
configuration example of organic electroluminescent element 

of this invention. 

[Explanation of Symbols in Drawings] 
1 

substrate 
2 

anode 
3 

luminescent layer 
4 

electron-implanted transport layer 
5 

cathode 
[Figure 1] 
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